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Safety Precautions
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Check line voltage before operating the DSP6001.

Make sure that dynamometers and motors under test are equipped with appropriate safety
guards.
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Preface

PURPOSE OF THIS MANUAL

This manual contains all the information required for the installation and general use of the Model
DSP6001 Dynamometer Controller. To ensure proper use of the instrument, please read this manual
thoroughly before operating it. Keep the manual in a safe place for quick reference whenever a
question arises.

WHO SHOULD USE THIS MANUAL

This manual is intended for bench test operators who are going to use the Model DSP6001
Dynamometer Controller in conjunction with any Magtrol Hysteresis, Eddy-Current or Powder
Brake Dynamometer, Magtrol In-Line Torque Transducer or auxiliary instrumentation.

MANUAL ORGANIZATION

This section gives an overview of the structure of the manual and the information contained within it.
Some information has been 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: INTRODUCTION - Contains the technical data sheet for the DSP6001 Dynamometer
Controller, which describes the unit and provides its technical characteristics.

Chapter 2: CONTROLS - Description of the elements located on the front and rear panels of
the unit.

Chapter 3: INSTALLATION/CONFIGURATION - Provides setup options available with the

DSP6001 Dynamometer Controller. Illustrates and outlines the hardware connection
setup and software configurations for each option.

Chapter 4: DIGITAL FILTERS - Contains theory and setup information pertaining to Digital
Filters.

Chapter 5: PID SETTINGS - Describes the Proportional Integral Derivative (PID) Loop and
provides information on theory, setup and use.

Chapter 6: ALARM SYSTEM - Describes the new built-in alarm feature providing the user
with information on how each different alarm operates along with instructions for
setup and use.

Chapter 7: MANUALLY CONTROLLED OPERATION - How to run a test when the DSP6001
is used as a stand-alone unit. Includes information on setting power and torque
units, torque and speed control and open loop control.

Chapter 8: COMPUTER CONTROLLED OPERATION - How to run a test when the DSP6001
is used with a PC. Includes information on GPIB Interface, RS-232 Interface, data
format, programming and command set.

Chapter 9: CALIBRATION - Provides recommended calibration schedules along with step-
by-step instructions for the calibration procedure.
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Chapter 10:

Appendix A:

Appendix B:

Appendix C:

Appendix D:

Appendix E:

Appendix F:

TROUBLESHOOTING - Solutions to common problems encountered during setup
and testing.

LABVIEW™ PROGRAMMING EXAMPLES - Magtrol’s comprehensive motor-test
software programs, made specifically to compliment the DSP6001 Dynamometer
Controller.

INERTTA CORRECTION - Describes the inertial effect on motor test data providing
solutions for correction.

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

REMOTE CONFIGURATION FLOW CHARTS - A visual display of the command
set used when programming the DSP6001.

SCHEMATICS - For Encoder/Switch Board, Power Supply, DSP & Memory and
Analog 1/0.

ADDITIONAL SCALE FACTOR TABLE - Provides additional scale factor values
based on test instrument selection.

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:

This is intended to draw the operator’s attention to complementary
information or advice relating to the subject being treated. It
introduces information enabling the correct and optimal functioning
of the product to be obtained.

DIRECTIVES, PROCEDURES, ETC. WHICH, IF IGNORED, MAY RESULT IN DAMAGE

i j CAUTION : THIS IS USED TO DRAW THE OPERATOR'S ATTENTION TO INFORMATION,

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.

PRECAUTIONARY MEASURES, ETC. WHICH MUST BE
EXECUTED OR FOLLOWED WITH THE UTMOST CARE
AND ATTENTION, OTHERWISE THE PERSONAL SAFETY
OF THE OPERATOR OR THIRD PARTIES MAY BE PUT
AT RISK. THE READER MUST ABSOLUTELY TAKE NOTE
OF THE ACCOMPANYING TEXT, AND ACT UPON IT,
BEFORE PROCEEDING FURTHER.

@ WARNING! THIS INTRODUCES DIRECTIVES, PROCEDURES,




1. Introduction

UNPACKING YOUR DSP6001

Your DSP6001 was packaged carefully for shipping. Please notify your carrier and Magtrol Customer
Service if you believe your unit was damaged in shipping.
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1. Save all shipping cartons and packaging material until you inspect the DSP6001.
2. Inspect the DSP6001 for any evidence of damage in shipping.
3. Make sure the carton contains the following:

(e ST 5 S
T.:I o W

DSP6001 Dynamometer Controller

SRS~

Certificate of Calibration

Line cord

Calibration Certificate Magtrol User Manual CD-Rom

NEW FEATURES OF THE DSP6001

Magtrol’s new Model DSP6001 Dynamometer Controller is an upgraded version of the DSP6000,
providing superior motor testing capabilities by using state-of-the-art digital signal processing
technology. Designed for use with any Magtrol Hysteresis, Eddy-Current or Powder Brake
Dynamometer, Magtrol In-Line Torque Transducer or auxiliary instrumentation, the DSP6001 both
controls the dynamometer and provides digital readouts on the front panel. The features that make
the DSP6001 unique include:

*  Two Channels - Enables unit to support a combination of up to two testing instruments with
independent or tandem configurations.

* Built-In Alarm System - To caution the user when problems occur, there are automatic
electrical and temperature alarms programmed into the unit. Also inherent to the unit are
optional power, speed, torque, air flow, water flow and external input alarms that become
active when enabled by the user.

* Torque/Speed Analog Outputs - Able to interface with a data acquisition system or strip
chart recorder.

* Digital Filter - Removes undesired noise from torque signals.
*  Cross Loop Function - Allows closed loop control of a brake via the torque transducer.
* Saving - Allows user to save programmed values within their configurations.

1
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1.3 DATA SHEET

DSP6001 High-Speed Programmahle

FEATURES

¢ Two Channels: Enable the unit to support up to
two testing instruments with independent or tandem
configurations.

¢ Built-in Alarm System: For power, speed, torque,
temperature, air flow, water flow, electrical overload
and external inputs

¢ Torque/Speed Analog Outputs: For interface with a
data acquisition system or strip chart recorder

e Interfaces: RS-232 and IEEE-488

¢ High Speed Data Acquisition: 120 torque and speed
points per second via IEEE bus (approx. 60/sec. via
RS-232)

e High Quality, Easy-to-Read Vacuum Fluorescent
Readout: Displays torque, speed, power, auxiliary and
PID (proportional gain, integral and derivative) values

¢ Fast Full-Curve Data Acquisition: Free-run to
locked rotor in seconds

¢ Speed & Torque Operating Modes: Provide
independent PID settings for improved Dynamometer
control

¢ Built-in Current-Regulated Supply: For use with
Hysteresis Dynamometer only

*  Adjustable Torque Units: English, Metric and SI are
standard

¢ Dynamometer Overload Protection

« Digital Filter: Removes undesired noise from torque
signals

¢ Cross Loop Function: Allows closed loop control of
brake via torque transducer

*  Programmable Digital PID Values: Controlled and
stored via M-Test Software or controlled manually

e Saving: Saves programmed values within
configuration

¢ Auxiliary + 10 VDC Analog Input: For additional
transducer

¢  Single or Multi-point Torque and Speed Stabilized
Testing: Via M-TEST 5.0 Software

¢ Closed Box Calibration
¢ Rack Mounting: 19" (482.6 mm) with handles

DESCRIPTION

Magtrol’s Model DSP6001 High Speed Programmable
Dynamometer Controller employs state-of-the-art Digital
Signal Processing Technology to provide superior motor testing

capabilities. Designed for use with any Magtrol Hysteresis,
Eddy-Current or Powder Dynamometer, Magtrol In-Line
Torque Transducer or auxiliary instrumentation, the DSP6001
can provide complete PC control via the IEEE-488 or RS-232
interface. With 120 readings per second, the DSP6001 is ideally
suited for both the test lab and the production line.

APPLICATIONS

In the laboratory, the DSP6001°s high sample rate provides
superior resolution for data acquisition and curve plotting.
This allows for capturing more usable motor test data during
switching, breakdown and other transitional areas of the
motor test curve. For production and incoming inspection,
the DSP6001 displays torque, speed and power at all times,
allowing the Controller to be used as a manual stand alone
unit or as part of a complete PC system.

MOTOR TESTING SOFTWARE

Magtrol’s M-TEST 5.0 Software (sold separately) is a state-
of-the-art motor testing program for Windows®-based data
acquisition. Used with the Magtrol DSP6001 Controller,
Magtrol M-TEST 5.0 Software provides the control of any
Magtrol Dynamometer and runs test sequences in a manner
best suited to the overall accuracy and efficiency of the Magtrol
Motor Test System. The data that is generated by Magtrol’s
Motor Testing Software can be stored, displayed and printed
in tabular or graphic formats, and can be easily imported into
a spreadsheet.

Written in LabVIEW™, M-TEST 5.0 has the flexibility to
test a majority of motor types in a variety of ways. Because
of LabVIEW’s versatility, obtaining data from other sources
(e.g. thermocouples), controlling motor power and providing
audio/visual indicators is relatively easy.

Magtrol’s M-TEST 5.0 Software is ideal for simulating loads,
cycling the unit under test and motor ramping. Because it is
easy to gather data and duplicate tests, the software is ideal
for use in engineering labs, production testing and incoming/
outgoing inspection.
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ir ifieati 2
Snecifications DSP6001 3o
02
=5
MEASUREMENT CHARACTERISTICS [ DIMENSIONS | =g
Maximum Torque 10,000 units, +5V TSC1, +10 V TSC2 Width 19.0in| 483 mm g r
Maximum Speed 99,999 rpm Height 3.5in| 89 mm
Speed: 0.01% of reading from 10 rpm to 100,000 rpm Depth 12.4in| 315 mm
Accuracy TSC1: 0.02% of range (1 mV) with handles| 13.8in| 351 mm
TSC2: 0.02% of range (+2 mV) Weight 16.731b| 7.58 kg
ELECTRICAL CHARACTERISTICS
Brake: UL/CSA 25 A 250V
IEC 00 A 250V T
Fuses (5 x 20 mm) Power (120V):  UL/CSA 500 mA 200V 8B
Power (240V): IEC 315 mA 250V T
Power Requirements 75 VA

Voltage Requirements 120/240 V 60/50 Hz
Max. Compliance Voltage |45 V DC, Brake Output

INPUTS AND OUTPUTS

Maximum Torque Input ¥§8; Jjg 388
Accessory Torque: +10VDC
Torque/Speed Output Speed: +10VDC
Ctrl Out 0-3VvDC
Operating Temperature |5 °C to 40 °C
Relative Humidity < 80%

Temperature Coefficient |0.004% of range/°C of 5V DC for both channels

FRONT PANEL

Displays Torque, Speed, Power,

Auxiliary and PID Values Ready for Rack Mounting _l

g"_'!

e
Adjustable PID (Proportional Gain,
Integral and Derivative) settings
provide the best system response

i __j‘_ i
Set Desired Power Units
(W, KW or Hp)

Speed Control
(up to 99,000 rpm)

Set Desired Torque Units
(oz.in., oz.ft., Ib.in., Ib.ft., g.cm, kg.cm, Nmm, Ncm, Nm)

REAR PANEL

For use with any Magtrol Dynamometer
(Hysteresis, Eddy-Current, Powder Brake),
Magtrol Torque Transducer or auxiliary instrumentation

RS-232 and GPIB/IEEE-488
Interfaces for Connection to PC

Connector for Model 5241 Power Supply
(for HD-825 Dynamometer only)

TEVA SOMOH:

DJIEEE 408 c €

AKE

m A | TSER

NEFOmT ULCSA 1I%A 750V 58|
o 1EC 1A 250V T

Torque/Speed Analog Output for Interfacing with
Data Acquisiton System or Strip Chart Recorder

!U"I‘.\‘ 1 RE-232)
— - m oo

MAGTROL, INE.

. L —
120V ULICSA B60mA 3%0¥ 3B %@
FUEE i8:30mml 340y MG 31SmA 190V T -

—— Connectors for Models
DES310/DES311 Power Supplies
(for WB/PB Dynamometers only)

BUFFALO, NY
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System Configurations DSP6001

OPTIONAL:

9}
m
Z
m
Iy
>
r

Hysteresis Dynamometer (HD) ‘ TM Torque Transducer W

Z
T
o
o
=
3
o
z

= o
“— —~OR-
AC Mains [ Auxiliary Input
=10 volts |
DSP6001 TSC2 only
DYNAMOMETER No Connection 14-pin connector ‘
CONTROLLER | pin 13 = com
SR DTSSR pin 14 = signal

@ BRAKE AUX [ TSC2 75VA snuNx’\a L J
68 > (e o«

ﬁ RS-232

MAGTROL, INC. BUPMNQ. NY. e oczonm 200 U0 © PC

M-TEST

Hysteresis on TSC1 only

>—

DSP6001 Connected to Hysteresis Dynamometer with Optional Auxiliary Input or In-Line Torque Transducer

Hysteresis Dynamometer (HD) Eddy-Current (WB)
OR Powder Brake (PB) = -
E Dynamometer
= Motor
N — | ~<—— Under [ ]
Test TSC 401 | )
K= Torque-Speed
AC Mains [ ] Conditioner

DSP6001
DYNAMOMETER
CONTROLLER

€] AxiTscs ov saors
D) D)
omsony SO ommoneren 1ocr Casssess ) arenece s .EH Sv@

Torque

DES 31x Power Supply

Excitation

SuprL 1 s 2320,

o ;@)%} = &
X:s;. P M w, NY

No Connection

M-TEST

Hysteresis on TSC1 only

X

DSP6001 Connected to Hysteresis Dynamometer and Eddy-Current or Powder Brake Dynamometer

OPTIONAL:
————— -
| T Eddy-Current (WB)
= OR Powder Brake (PB)
\ \ Dynamometer
! \
TM Torque [ ]
[ ]
| Transducer | TSC 401
| Torque-Speed
‘ —OR- \ Speed Conditioner
| Aucxiliary Input o
+10 volts |
TSC2 only Excitation
‘ 14-pin connector | m DES Power Supply
\ pin 13 = com ‘
pin 14 = signal —
I===== . DSP6001 Dynamometer Controller ==
% o T R PG
Crnon U omaoueren o sroreee ce M-TEST
0 ©® 8 G G (G [ ELJ)% g
@ LN e MAGTROL, INC. HUFFALO, NY ) 290 v b v oy @) GPIB
or
RS-232 —<

DSP6001 Connected to Eddy-Current or Powder Brake Dynamometer (WB/PB)
with Optional Auxiliary Input or In-Line Torque Transducer

4
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System Configurations DSP6001 Z o
om
=
=m

Eddy-Current (WB) Eddy-Current (WB) E' 0
OR Powder Brake (PB) OR Powder Brake (PB) — >
g = Dynamometer Dynamometer': = (@) r
=
[ ] [ ]
[ ] [ ]
TSC 401 Torque-Speed TSC 401 Torque-Speed
Conditioner Conditioner
Speed Speed
Torque Torque
DES 31x Power Supply DES 31x Power Supply
Excitation 0000 Excitation
e xrroce 6 )
kmn d e ce
0 @ OYED) gn o G -@; a M-TEST
@ e i e
DSP6001 ~——
DYNAMOMETER CONTROLLER ==
DSP6001 Connected to 2 Eddy-Current or Powder Brake Dynamometers (Independent Setup)
Eddy-Current (WB) Eddy-Current (WB)
Dynamometer Dynamometer
[ ]
— 000 XX —
OR
Powder Brake (PB) Powder Brake (PB)
Dynamometer Dynamometer
[ I " ]
000 XX
TSC 401 TSC 401
Torque-Speed Conditioner Torque-Speed Conditioner
Torque Torque
DES 31x Power Supply
Excitation Excitation

9 é@} Ep E=) % o || mresT
@”;::“Ziw: i v © @ A
DSP6001
DYNAMOMETER CONTROLLER >—=X

DSP6001 Connected to 2 Eddy-Current or 2 Powder Brake Dynamometers (Tandem Setup)

Powder Brake Eddy-Current Brake
Dynamometer (PB) O Clutch - Dynamometer (WB)
(EK)
[ LX) ] [ ]
TSC 401 [ ] TSC 401
Torque/Speed Torque-Speed
Conditioner Speed Conditioner
Excitati Torque
DES Power Supply Xoaton Eroaron
i o § I © 0O § @) DES Power Supply
—
=
® _— ) PC
DSP6001 S, M-TEST
D namometer crALour OUTPUT - DYNAMOMETER /TSCt [, GPIBVIEEE 488 -
Y Controller @ B & =3 :
@ sy s wacTROL e, Qurrnio v | aee o 12 woT 85 20 o) ©) GPIB
or
RS-232 ==

DSP6001 Connected to Eddy-Current and Powder Brake Dynamometer (Tandem Setup)
5
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‘ i i =
System Configurations DSP600T %o
02
=m
Hyg:::(eesis Torque('!'ll_'l?nl;sducer 5 g
(@) r
P-4
[y,
DSP6001
OR DYNAMOMETER
Eddy-Current/ CONTROLLER PC
Powder Brake M-TEST

G
BRAKERL

) UUGSA 1258 250V S8
JEC A zov T

W

ssss

DES 31x

In-Line Torque Transducer Cross Loop Function

CUSTOM MOTOR TEST SYSTEM

The DSP6001 can be incorporated into a Customized Motor Test System. These PC based, turn-key systems are custom designed
and built to meet specific user requirements.

heavy-duty equipment rack A MAGTROL
SEEEES e ~ eTergency stop button

M-TEST Motor Testing Software

<« side panel connectors allow

LCD monitor for easy hook-up

6530 Power Analyzer

HD Hysteresis
Dynamometer

DSP6001 Dynamometer
Controller

WB Eddy-Current

Dynamometer

space for rackmounted
third-party power supply
and computer

keyboard
drawer

TSC Torque Signal
Conditioner

Dynamometer
Table

DES Power Supply
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Ordering Information DSP6001

ORDERING INFORMATION

DSP6001 High-Speed Programmable Dynamometer Controller 120 VAC
DSP6001A High-Speed Programmable Dynamometer Controller 240 VAC
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SYSTEM OPTIONS AND ACCESSORIES

CATEGORY | DESCRIPTION MODEL / PART #
Hysteresis Dynamometers HD series
TESTING | Eddy-Current Dynamometers WB series
DEVICES | powder Brake Dynamometers PB series
In-Line Torque Transducers TM/TMHS/TMB series
POWER High-Speed Single-Phase Power Analyzer 6510¢
ANALYZERS | High-Speed Three-Phase Power Analyzer 6530
SOFTWARE M-TEST 5.0 Motor Testing Software SW-M-TEST5.0-WE
Temperature Testing Hardware HW-TTEST
Closed-Loop Speed Control/Power Supply 6100
Power Supply 5200
POWER Current-Regulated Power Supply 5210
SUPPLIES | power Amplifier (required for HD-825 Dynamometer only) 5241
Power Supply for WB & PB Dynamometers series 2.7 and 43 DES 310
Power Supply for WB & PB Dynamometer series 65, 115 and 15 DES 311
MISC. }?ergbji?é%pfgsg;?gg#gg ?/rVB/PB Series Dynamometers to DSP6001) UG £l
GPIB Interface Card (PCI) 73-M023
CARDS & |GPIB Cable, 1 meter 88M047
CABLES | GPIB Cable, 2 meters 88M048
Torque Transducer Connector Cable EB 113/01

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




2. Controls

2.1 FRONT PANEL

Z 5
Oom
b
=5
=g
or
2

The front panel provides a power switch, nine control buttons, a Decrease/Increase Dial, and Vacuum
Fluorescent Display (VFD).

°® Bt — TORQUE SPEED STHTUS N m ® o
‘m‘ r/ J DECREASE INCREASE
] { %ﬂm 1 é‘l iNT 1)1 O O W
) { POWER UNITS TORQUE UNITS MAKX SPEED AUX SETUP COM SETUP DYNO SETUP SHIFT — —
o) [ ] L] L] CJCJC) o Ot
o @ BRAKE ON/OFF TORQUE SET SPEED SET P 1 L] w DOWN @ 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
¢ Six double-function control button:

Primary Function Secondary Function
BRAKE ON/OFF POWER UNITS
TORQUE SET TORQUE UNITS
SPEED SET MAX SPEED

P AUX SETUP

I COM SETUP

D DYNO SETUP

* Three single-function control buttons:
» SHIFT (enables saving function and secondary functions printed in blue above control
buttons)
e UP - Left arrow 4 (moves cursor to the left)
*  DOWN - Right arrow P> (moves cursor to the right)
* Decrease/Increase Dial (decreases or increases the selected parameter)

2.2.1 ENABLING SECONDARY FUNCTIONS

To enable the secondary function of the double-function control buttons:
1. Press the blue SHIFT button and release it. The word “SHIFT” appears in the display:

C POWER TORQUE SPEED STATUS
mormm Yy Fmm omovY vy r SHIFET
L.l AA it AA L AA L I

NEF Bl Talyl Mo/ P e/
i L. L L7070 L7

BRAKE STATUS SET POINT SET POINT P | D

Figure 2-2 Secondary Function Menu
8
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2. Press any control button to enable the function shown in blue letters above the button.

=
3. Press the SHIFT button again to exit the secondary function and return to main menu. 8 ﬁ
)
@ Note: If the brake status is ON, the SHIFT button will be ignored. g I:g
=z
222 ENABLING SAVING FUNCTION
To save all current programmed settings:
1. Press the SHIFT button two times. The word “SAVING” will appear in the display, as shown
in Figure 2-3 Saving Function Menu.
4 POWER TORQUE SPEED STATUS
moanm Yy AOm movy vy r CO NG
WL AN I 0 AA L AA (] Jrs g
OFF 0. oan no% 00% D0%
BRAKE STATUS SET POINT SET POINT P | D
Figure 2—3 Saving Function Menu
2. After a few seconds, the menu will automatically return to the main menu display and all
configurations of the unit will be saved into a non-volatile memory.
2.2.3 How 10 Use FRONT PANEL CONTROLS AND BUTTONS
2.2.31 Controls/Single-Function Buttons
Button To Use Function
POWER Press | to turn power ON Press O | Turns power ON or OFF.
to turn power OFF.
SHIFT Press this button and release; then | Enables the function written in blue
press desired control button. above control button.
Press this button two times and Saves current configuration of unit
release. to non-volatile memory.
UP/LEFT <« Press. Increases magnitude of change
when adjusting a numerical value
(speed, torque or max. speed).
DOWN/RIGHT Press. Decreases magnitude of change

when adjusting a numerical value
(speed, torque or max. speed).

DECREASE /
INCREASE DIAL

Turn clockwise or
counterclockwise.

Increases or decreases the

parameter selected.
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2.2.3.2

2.3

Double-Function Buttons

Button To Use Function
POWER UNITS Press SHIFT and release; then Sets desired unit of power. Press
press this button. UP <« or DOWN P button to see
options. Press SHIFT to enable
option.
BRAKE ON/OFF Press this button. Turns brake ON or OFF.

TORQUE UNITS

Press SHIFT and release; then
press this button.

Sets desired unit of measure.
Press UP € or DOWN P button
to see options. Press SHIFT to
enable option.

TORQUE SET Press this button. Enables adjustment of set point for
torque loading.
Press and hold this button until Enables Open Loop mode (if brake
second beep. is off).
MAX SPEED Press SHIFT and release; then Sets the speed range of the
press this button. Controller.
SPEED SET Press this button. Enables adjustment of set point for
speed loading.
AUX SETUP Press SHIFT and release; then Turns auxiliary/torque transducer
press this button. display ON or OFF. Enables
adjustment of scale factors for
torque and speed DAC’S.
P Press this button. Enables adjustment of proportional
term.
COM SETUP Press SHIFT and release; then Adjusts GPIB primary address and
press this button. RS-232 baud rate. Also adjusts
display contrast.
I Press this button. Enables adjustment of integral
term.
DYNO SETUP Press SHIFT and release; then Provides options to set maximum
press this button. power, dynamometer settings
(input units, maximum torque and
scale factor), speed encoders and
alarms.
D Press this button. Enables adjustment of derivative

term.

VACUUM FLUORESCENT DISPLAY (VFD)

The VFD provides information about the control functions, the motor under test, and an auxiliary

input device or In-Line Torque Transducer (if connected). The displays, from left to right, are:

Top Row Bottom Row

POWER BRAKE STATUS (ON or OFF)
TORQUE SET POINT (TORQUE)
SPEED SET POINT (SPEED)

AUX INPUT, TM2XX or IP

STATUS DISPLAY 5

10
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2.3.1 CONTRAST SETTINGS

The DSP6001 is shipped with the Contrast Setting at zero (lowest) in order to prolong display life.
If it is necessary to increase the Contrast for improved readability, execute the following steps:

1. Press SHIFT.

2. Press COM SETUP button.

3. Select CONTRAST until desired brightness is reached.
4. Press SHIFT to return to main menu.
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@ Note: Make sure the lowest possible setting is used to achieve desired
result. 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.

2.3.2 SCREEN SAVER

In order to help eliminate the possibility of display damage, a Screen Saver has been programmed
into the DSP6001. If the display has been turned on for more than 5 minutes without any activity,
a Screen Saver with moving arrows will appear.

The display can be reactivated by any one of the following actions:
1. Touch any button on the Front Display Panel.
2. Send a command through the GPIB interface.
3. RPM activity in the motor under test.

@ Note: This function was removed after code revision 7.2.
2.3.3 StATUS DISPLAY MESSAGES
Message Meaning
SHIFT Shift button was pressed.
AUX Auxiliary unit is attached and enabled.
Nm Torque Transducer attached and enabled.
MAX SPEED Maximum motor RPM.
I/O0 ERROR Incorrect command was sent from computer.
UNITS Torque unit of measurement.
REMOTE Remote control via PC enabled.
RAMP DOWN Decrease motor speed by increasing load on motor.
RAMP UP Increase motor speed by decreasing load on motor.
SAVING Saves current configuration of unit to non-volatlie memory.

11
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24 REAR PANEL
The rear panel provides connectors and receptacles for connecting to appropriate equipment.
y.3] 6] o o
@ BRAV Aox /T2 / CAUTIOA;:S\/DA?L;%LIS;S;E FUSING
ACCESSORY SUPPLY 2
CTRL J?Hgﬂ?;ﬁiEEDDYNAMOMETER/TSC1 GPIB/IEEE-488 C @
(s;zlanrnXLJSILJELC/C?i 1252(.:)\/}\ $5OV B |@
\ |
0/ b é Figure 2—4 Rear Panel ® ®
2.5 REAR PANEL INPUTS AND OUTPUTS
©® BRAKE Connect dynamometer brake cable here.
CURRENT +35V
REGULATION (FUSED)
Figure 2-5 Dynamometer Brake Input
® BRAKE Contains brake fuse (5 x 20 mm)
FUSE (UL/CSA 1.25A 250V SB)
(IEC 1A 250V T)
©® CTRL OUT Connect to Model 5241 Power Amplifier when using HD-825
Dynamometer.

@ ACCESSORY
TORQUE/
SPEED
OUTPUT

Connect accessory output cable here (optional).

1. ANALOG TORQUE

2. ANALOG SPEED

3. ANALOG GROUND

4. ALARM RELAY (NORMALLY OPEN)

5. ALARM RELAY (NORMALLY CLOSED)
6. ALARM RELAY (COMMON)

7. EXTERNAL ALARM INPUT

8.+5.0 VDC COM

Figure 2—6 Accessory Torque-Speed Output
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® DYNAMOMETER/  Connect dynamometer signal cable here. % o
TSCl1 om
7 6 5 4 3 2 1 02
3
494>
or
=
14 13 12 11 10 9 8
1. FLOW/CLUTCH  8.+5.0 VDC COM
2. TACH.B 9.D.P. A
3.+24 VDC 10. TACH. A
4.+424VDCCOM  11.INDEX
5.-24VDCCOM  12.D.P.B
6. -24 VDC 13. TORQUE COMMON
7.+5.0 VDC 14. TORQUE SIGNAL
Figure 2—7 Dynamometer/TSC1 Connector
O AUX/TSC2 Connect signal cables for the dynamometer, TM2XX or auxiliary
instrument here.
7 6 5 4 3 2 1
14 13 12 11 10 9 8
1. SPARE 8. +5.0 VDC COM
2.N/C 9. ROT_SENS
3.+24 VDC 10. TACH. C
4. +24 VDG COM 11.N/C
5.-24 VDC COM 12. BITE
6.-24 VDC 13. TORQUE COMMON
7.+5.0 VDC 14. TORQUE SIGNAL
Figure 2-8 AUX/TSC2 Connector
© SUPPLY 1 Connect WB/PB DES supply for TSC1.

5 14 13 12 11 10 9
000000

1. SHIELD (EARTH)

2. ELECTRICAL ALARM CHANNEL 1
3.N/C

4. PRIMARY SUPPLY CONTR. CHANNEL 1
5. SUPPLY +24 VDC

6. +5.0 VDC COM

7. CURRENT SET POINT (SIGNAL)

8. W FLOW_1

9. SHIELD (EARTH)

10. TEMPERATURE ALARM CHANNEL 1
11. STAND-BY CHANNEL 1

12. SUPPLY +24 VDC

13. +5.0 VDC COM

14. CURRENT SET POINT (ANALOG 0V)
15.N/C

Figure 2-9 Supply 1 Connector

13
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® SUPPLY 2 Connect WB/PB DES supply for TSC2.

9}
m
Z
m
Iy
>
r

Z
T
o
o
=
3
o
z

1. SHIELD (EARTH)

2. ELECTRICAL ALARM CHANNEL 2

3. CLUTCH

4. PRIMARY SUPPLY CONTR. CHANNEL 2
5. SUPPLY +24 VDC

6. +5.0 VDC COM

7. CURRENT SET POINT (SIGNAL)

8. W FLOW_2

9. SHIELD (EARTH)

10. TEMPERATURE ALARM CHANNEL 2
11. STAND-BY CHANNEL 2

12. SUPPLY +24 VDC

13. +5.0 VDC COM

14. CURRENT SET POINT (ANALOG 0V)
15. N/C

Figure 2—10 Supply 2 Connector
©® RS-232C Use this socket for RS-232 connector cable

PNOO RGN
®
=
)

[

9.N/IC
Figure 2—11 RS-232C Interface
@® GPIB/IEEE-488 Use this socket for GPIB cable (meets IEEE-488 specifications).

12 11 10 9 8 7 6 5 4 3 2 1

24 23 22 21 20 19 18 17 16 15 14 13

1.D1 13. D5

2.D2 14. D6

3.D3 15. D7

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—12 GPIB/IEEE-488 Interface
@D POWER Attach power cord here.
@3 EARTH GROUND Attach earth ground here.
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3. Installation/Configuration

@ Note: Before installing the DSP6001, you should become familiar with
the front and rear panels, as outlined in Chapter 2—Controls.

POWERING UP THE DSP6001

SURE THE DSP6001 IS EARTH GROUNDED BEFORE
STARTING!

@ WARNING! TO REDUCE THE RISK OF ELECTRIC SHOCK, MAKE

SEeTTING UNIT FOR LINE VOLTAGE

The DSP6001 will operate with either of the following power sources:
* 120V 50/60 Hz
* 240V 50/60 Hz

1. Find the line cord receptacle on rear panel. The line cord is a detachable NEMA Standard
3 wire.

2. Make sure the selector matches the power source (numbers should match the line
voltage).
If not:
* Locate the power entry module.
* Remove the line cord.
* Insert a screwdriver into the slot and open the cover.
» Slide the voltage selector so the desired line voltage appears in the window.
* Install the appropriate fuses for that voltage.

Figure 3—1 Cover for Voltage Selector, Fuses
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Chapter 3 - Installation/Configuration Magtrol Model DSP6001 Dynamometer Conftroller

3.1.2 SELF-TEST

After turning the power on to the DSP6001, the display panel will show all segments of the VFD
(series of rectangles), indicating that the DSP6001 is downloading the program.

[ POWER TORQUE SPEED STATUS
HHotooOoOototooooOotoioooodotooooooioo0

LHotooOoOotoooooiotooo0oiotootoioiond

BRAKE STATUS SET POINT SET POINT P | D

Figure 3-2 Program Download Display

When the program download is complete, the message “MAGTROL MODEL DSP6001 Revision

X.X” appears.
4 POWER TORQUE SPEED STATUS
MAGTROL MODEL DSPROD
REVISION X X
BRAKE STATU SET POINT SET POINT P | D

Figure 3-3 Revision Display

If the alarms are disabled, the following display message will appear at this time.

4 POWER TORQUE SPEED STATUS
WARMING ALL RALARMS ARE DISHBLED

BRAKE STATUS SET POINT SET POINT P

Figure 3—4 Alarm Warning Display

To activate the alarms, refer to Section 6.1.2.1 — How to Enable/Disable Alarms.

3.1.3 MaiNn Menu
When the DSP6001 is completely powered up and ready for use, the main menu will appear on the
display.
4 POWER TORQUE SPEED STATUS
MOFEE WYY FEE oYY WY i
L AA L L L AA L AA [
nEE I Tl T LA T LV T4
(i L L /0 /0 L /0

BRAKE STATUS SET POINT SET POINT P | D

Figure 3-5 Main Menu
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Magtrol Model DSP6001 Dynamometer Controller

Chapter 3 - Installation/Configuration

3.2

==

TESTING INSTRUMENTATION SETUP

The DSP6001 has the ability to support a combination of up to two testing instruments with
independent or tandem configurations. Typically used combinations include:

TSC1 TSC2 HD = Hysteresis Dynamometer
HD WB = Eddy-Current Dynamometer
HD TM2XX PB = Powder Brake Dynamometer
HD AUX TM2XX = In-Line Torque Transducer
HD WB or PB AUX = Auxiliary Instrumentation
WB or PB BRAKE = Hysteresis, Eddy-Current or
Powder Brake
WB or PB TM2XX --- = no connection
WB or PB AUX
WB or PB WB or PB
BRAKE TM2XX
Notes:
1. Only one Hysteresis Dynamometer, In-Line Torque Transducer or Auxiliary
Instrument can be attached to the unit at any one time.
2. In the TSC1 (WB/PB) and TSC2 (WB/PB) combination, the instruments
can be configured independently or as a tandem unit.
3. ‘When there is no connection on TSC1 and TM2XX is connected to TSC2,

the TM2XX will control the outputs of TSCI.

The setup of your unit will depend on which option you choose. The following sections will
illustrate and outline the hardware connection and software configurations needed to begin your
testing, based on your selection. For additional reference, see Appendix C: Front Panel/Display
Menu Flow Charts.

17



Chapter 3 - Installation/Configuration Magtrol Model DSP6001 Dynamometer Conftroller

3.2.1 DynamomETER CoNFIGURATION MENU

To reach the dynamometer configuration menu:
1. Turn on DSP6001 power. See Section 3.1 — Powering Up the DSP6001.
2. Press SHIFT. The word “SHIFT” will appear in the display.
3. Press the DYNO SETUP button. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
MAXPOWER DYNRMOMETER ENCODERS RLRRMS
BRAKE i/mus SET ;I;JINT SET I;lI;IN'I' P I\L D
Figure 3-6 Dyno Setup Menu
4. Select DYNAMOMETER. The display should appear as follows:
4 POWER TORQUE SPEED STATUS
1500 FILTER T50d FILTER
XXXX oFF XXXXX OFF
BRAKE STATUS SET POINT SET POINT P | D

Figure 3—7 Dynamometer Configuration Menu

5. Pressing the POWER UNITS button allows selection of the preferred testing device (HD,
WB, PB or BRAKE) for TSC1. Pressing the MAX SPEED button allows selection of the
preferred testing device (AUX, WB, PB or TM2XX) for TSC2. Refer to the remainder of
this chapter for more detailed instructions on setup and configuration of the different testing
devices.

w Note: For information on Filters, see Chapter 4 — Digital Filters.

18



Magtrol Model DSP6001 Dynamometer Controller Chapter 3 - Installation/Configuration

3.2.2 HysTeERESIS DYNAMOMETER SETUP
3.2.2.1 Hardware Connection
Hysteresis Dynamometer (HD)
Motor
~<—— Under
Test
= [\
AC Mains [ ]
DSP6001 GP")? =]
DYNAMOMETER No Connection RS-099
CONTROLLER PC
W; wxnsczf - / °*““°N753§“%§5$:‘&“5‘“‘5@ o M-TEST
o SO ormoneren e Csssess) /- 7 : :
00D (Fm) ==t (G =s
Qs s 1254 syt MAGTROL,ING. B o 2 WSS w00 20/ —l

Hysteresis on TSC1 only

Figure 3-8 Hysteresis Dynamometer Setup

3.2.2.2 Software Configuration

1. Turn on the DSP6001 and proceed to the dynamometer configuration menu. See Section
3.2.1 — Dynamometer Configuration Menu.

2. Select TSC1 until HD is reached.
3. Select TSC2 until AUX is reached.
4. Press SHIFT. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
INDV(T VINETC MmOy TOADM (s
AT R R R ! AR T URUUE
VY VY FFEETT WYY WY
AN AA LI AA L AA
SET POINT SET POINT P | D

Figure 3-9 Hysteresis Setup Menu

5. Press the TORQUE UNITS button until the desired input unit for TSC1 is reached.
6. Press SHIFT 3 times to complete the initial setup and return to the main menu.

19
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3.2.3 HysTeresis DynaAMOMETER WITH TORQUE TRANSDUCER SETUP

3.2.3.1 Hardware Connection

Hysteresis Dynamometer (HD)
TM Torque Transducer

Motor
1

-«— Under
Test ] =

=
AC Mains [

DSP6001 — =]
DYNAMOMETER No Connection RS-232| pc
CONTROLLER

@ ) R M-TEST

SRS - :
craLour OUTPUT  DYNAMOMETER/ TSCT m GPIBIEEE—488
0 © D (et
ST MAGTROL, INC._BUFP N 15 B D .

Hysteresis on TSC1 only

Figure 3—10 Hysteresis Dynamometer with Torque Transducer Setup
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Magtrol Model DSP6001 Dynamometer Controller Chapter 3 - Installation/Configuration

3.2.3.2 Software Configuration
1. Turn on the DSP6001 and proceed to the dynamometer configuration menu. See Section
3.2.1 — Dynamometer Configuration Menu.

2. Select TSCI until HD is reached.
3. Select TSC2 until TM2XX is reached.
4. Press SHIFT to get to the hysteresis setup menu. See Figure 3—-9 Hysteresis Setup Menu.
5. Press TORQUE UNITS button until the desired input unit for TSC1 is reached.
6. Press SHIFT. The display should appear as follows:
4 POWER TORQUE SPEED STATUS
7502  SCRLE FRCOTOR MAX TOROUE
TMaVY CETT N /D) e lalalu B YA
HIZAA g g v L AA

BRAKE STATUS SET POINT SET POINT P | D

Figure 3—11 Torque Transducer Setup Menu

7. Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSC2.

8. Press SHIFT 3 times to return to the main menu.

To display the TSC2 torque transducer information in the main menu STATUS area, press
SHIFT, AUX SETUP and the POWER UNITS button until the display says ON (as shown
in Figure 3—12 Aux Setup Menu - Display On).

4 POWER TORQUE SPEED STATUS
D1 SPLRY P ORUUE DRC SPEED DRC
N e o VINE T /) mlninln! I InWAY]
Lt [ I D D Y R VA 74 [ R NI v

BRAKE STATUS SET POINT SET POINT P 1 D

Figure 3—12 Aux Setup Menu - Display On

10. Press SHIFT to complete the initial setup and return to the new main menu. The display
should appear as follows:

4 POWER TORQUE SPEED STATUS
MOFrm L0 4mmr oYY WY i MEr TN
Oooon HP =000 .0 XX XX O =000 Nm

e Mo mres e, Fres
AAN (R RR L/ L7070

BRAKE STATUS SET POINT SET POINT P | D

Figure 3—13 TSCI with TM2XX Output Menu
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Magtrol Model DSP6001 Dynamometer Conftroller

3.24

3.2.41 Hardware Connection

HysTERESIS DYNAMOMETER WITH AUXILIARY INSTRUMENTATION SETUP

Hysteresis Dynamometer (HD)

Motor

~«—Under

Test

=
AC Mains [

Hﬂ [
DSP6001

DYNAMOMETER
CONTROLLER

/— No Connection

SUPPLY 1

craLout OV
BRAKE FUSE
N\L20T): ULICSA 1254 250V 3
jEC 1 250

@ s

Hysteresis on TSC1 only

‘CAUTION: DOUBLE POLE FUSING,|
7SVA 50/60Hz

 EE) f@i

)
120V ULCSA 800mA 250V S8
520 30y e Sisma psov T D)

GPIBIEEE 488

RS-2320

Auxiliary Input (optional)

+10 volts
TSC2 only
14-pin connector
pin 13 = com
pin 14 = signal

PC

M-TEST

I

Figure 3—14 Hysteresis Dynamometer with Auxiliary Instrumentation Setup
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3.2.4.2 Software Configuration
1. Turn on the DSP6001 and proceed to the dynamometer configuration menu. See Section
3.2.1 — Dynamometer Configuration Menu.

2. Select TSCI until HD is reached.
3. Select TSC2 until AUX is reached.
4. Press SHIFT to get to the hysteresis setup menu. See Figure 3—-9 Hysteresis Setup Menu.
5. Press TORQUE UNITS button until the desired input unit for TSC1 is reached.
6. Press SHIFT. The display should appear as follows:
4 POWER TORQUE SPEED STATUS
7502  SCRLE FRCOTOR
uTHRY FIFEEE VN T /) )
FJA AT TRTRT  f VA
BRAKE STATUS SET POINT SET POINT P | D

Figure 3—-15 TSC2 Aux Setup Menu

7. Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSC2.

8. Press SHIFT 3 times to return to the main menu.
To display the TSC2 auxiliary information in the main menu STATUS area, press SHIFT,
AUX SETUP and the POWER UNITS button until the display says ON. See Figure 3—12
Aux Setup Menu - Display On.

10. Press SHIFT to complete the initial setup and return to the new main menu. The display
should appear as follows:

C POWER TORQUE SPEED STATUS
MORET e 4 Err o r s B e =N
o000 HP 000 .0 XX XX oo =000 .0 RUX

A% Bl Talyl Mo/ P ey
AAA L. L L7070 L7
BRAKE STATUS SET POINT SET POINT P | D

Figure 3—16 TSCI with AUX Output Menu
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3.25 HysTteresis DynamoMETER WITH EDDY-CURRENT OR POWDER BRAKE SETUP
3.2.5.1 Hardware Connection
Hysteresis Dynamometer (HD) Eddy-Current (WB)
OR Powder Brake (PB) -
= Motor Dynamometer
— ~<—— Under | |
Test TSC 401 | )
A / \ Torque-Speed
AC Mains [ 1 Conditioner
Speed
DSP6001 Torque
DYNAMOMETER DES 31x Power Supply
CONTROLLER Excitation
\@@ 5 y 4 )
SUPPLY 2 @
chLofﬁc§§§§£&DmNAMoan/rsm oo . Cé| grBES
N (ED 2oFs
e e wAchgoL o, sUNQ. (e 2 i Y 5 A PC
o M-TEST
No Connection :
Hysteresis on TSC1 only
I

Figure 3—17 Hysteresis Dynamometer with Eddy-Current or Powder Brake Setup

24



Magtrol Model DSP6001 Dynamometer Controller Chapter 3 - Installation/Configuration

3.2.5.2 Software Configuration

1. Turn on the DSP6001 and proceed to the dynamometer configuration menu. See Section
3.2.1 — Dynamometer Configuration Menu.

2. Select TSCI until HD is reached.
3. Select TSC2 until WB or PB is reached.
4. Press SHIFT to get to the hysteresis setup menu. See Figure 3—9 Hysteresis Setup Menu.
5. Press TORQUE UNITS button until the desired input unit for TSC1 is reached.
6. Press SHIFT. The display should appear as follows:
4 POWER TORQUE SPEED STATUS
7502  SCRLE FRCOTOR MAX TOROUE
\Yen) CETTET N /D) e lalalu B YA
AD g a2 L AA

BRAKE STATUS SET POINT SET POINT P | D

Figure 3—18 TSC2 Eddy-Current/Powder Brake Setup Menu

7. Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSC2.

8.a.If using an Eddy Current Dynamometer, press SHIFT 2 times. The display should appear

as follows:
4 POWER TORQUE SPEED STATUS
150X NOTUNAL SPEED
LB 0. oon
BRAKE STATUS SET POINT SET POINT P | D

Figure 3—19 Nominal Speed Setup Menu

Press the AUX SETUP button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired nominal speed. Press SHIFT 3 times to complete the initial setup and
return to the main menu.

8.b. If using a Powder Brake Dynamometer, press SHIFT 3 times to complete the initial setup
and return to the main menu.
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3.2.6 Eppy-CurRRENT OR Powber BRAKE DYNAMOMETER SETUP
3.2.6.1 Hardware Connection
Eddy-Current (WB)
- OR Powder Brake (PB)
Dynamometer
| |
[ ] TSC 401
Torque-Speed
Speed Conditioner
Torque
Excitation
© O é 0O DES Power Supply
—
DSP6001 Dynamometer Controller
D~ o o T B D PC
6@ e _cPmETE 0 Sl m-TEST
0 © G (F= G (Cmpem) :
@ prr i MAGTROL, INC. HUFFALO, NY GPIB
or
RS-232 | el
Figure 3-20 Eddy-Current or Powder Brake Dynamometer Setup
3.2.6.2 Software Configuration

1. Turn on the DSP6001 and proceed to the dynamometer configuration menu. See Section
3.2.1 — Dynamometer Configuration Menu.

2. Select TSC1 until WB or PB is reached.
3. Select TSC2 until AUX is reached.
4. Press SHIFT. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
Cro E CACTAD MmOy TODm s
b I T i ol e [ PUMA 1 URLUC
- , e
ooo0n Nm/SY oooon XX
SET POINT SET POINT P | D

Figure 3-21 TSCI Eddy-Current/Powder Brake Setup Menu

5. Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor.

6.a. If using an Eddy Current Dynamometer, press SHIFT 2 times. The display should appear
as shown in Figure 3—19 Nominal Speed Setup Menu. Press the AUX SETUP button and
use UP € and DOWN P> buttons and Decrease/Increase dial to set desired nominal speed.
Press SHIFT 4 times to complete the initial setup and return to the main menu.

6.b. If using a Powder Brake Dynamometer, press SHIFT 4 times to complete the initial setup
and return to the main menu.
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3.2.7

3.2.71

3.2.7.2

Eppby-CuRRENT oR PowDerR BRAKE DYNAMOMETER WITH TORQUE TRANSDUCER SETUP

Hardware Connection

Eddy-Current (WB)
OR Powder Brake (PB)
= ]
Dynamometer
TM Torque | |
[ ]
Transducer TSC 401
Torque-Speed
Speed Conditioner
Torque
Excitation
© 0O é e} DES Power Supply
=
DSP6001 Dynamometer Controller =1
@ Bws Aux/TSc2 CRTON_DO e FOTETSa ) PC
) o, (Com) 2z
0 © 9 G e ap EE) ;
@ B0 e o * MAGTROL, INC. BUFFALO, NY | ruse s.oomm) 120y U4ESA s00ma 2500 55 GPIB
or
RS-232 | rmlem

Figure 3-22 Eddy-Current or Powder Brake Dynamometer with Torque Transducer Setup

Software Configuration

1.

6.b.

7.

10.

Turn on the DSP6001 and proceed to the dynamometer configuration menu. See Section
3.2.1 — Dynamometer Configuration Menu.

Select TSC1 until WB or PB is reached.
Select TSC2 until TM2XX is reached.

Press SHIFT to get to the TSC1 eddy-current/powder brake setup menu. See Figure 3-21
TSC1 Eddy-Current/Powder Brake Setup Menu.

Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSCI1.

. If using an Eddy Current Dynamometer, press SHIFT 2 times. The display should appear

as shown in Figure 3—19 Nominal Speed Setup Menu. Press the AUX SETUP button and
use UP € and DOWN P> buttons and Decrease/Increase dial to set desired nominal speed.
Press SHIFT 2 times to get to the Torque Transducer Setup Menu as shown in Figure 3-
11.

If using a Powder Brake Dynamometer, press SHIFT 2 times to get to the Torque Transducer
Setup Menu as shown in Figure 3—11.

Press TORQUE UNITS button and use UP €€ and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSC2.

Press SHIFT 3 times to return to the main menu.

To display the TSC2 torque transducer information in the main menu STATUS area, press
SHIFT, AUX SETUP and the POWER UNITS button until the display says ON. See Figure
3-12 Aux Setup Menu - Display On.

Press SHIFT to complete the initial setup and return to the new main menu. See Figure
3-13 TSCI with TM2XX Output Menu.
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3.2.8 Eppy-CuRRENT OR PowbDER BRAKE DYNAMOMETER WITH AUXILIARY INSTRUMENTATION SETUP
3.2.8.1 Hardware Connection
Eddy-Current (WB)
- - OR Powder Brake (PB)
Dynamometer
[ |
[ ] TSC 401
Torque-Speed
OPTIONAL: Speed Conditioner
Auxiliary Input Toraue
+10 volts
TSC2 only Excitation il
14-pin connector © O e} DES Power Supply
pin 13 = com
pin 14 = signal
=
DSP6001 Dynamometer Controller [ =]
D e v r5cs T S @ PC
D) oo, (o)) e :
S rmmoneren e e croeze e : . M-TEST
@ @ (= Gy (o) :
@ v i e MAGTROL, INC. HUFFALO, NY h 2 GPIB
RS-232 >—

Figure 3-23 Eddy-Current or Powder Brake Dynamometer with Auxiliary Instrumentation Setup

3.2.8.2 Software Configuration
1. Turn on the DSP6001 and proceed to the dynamometer configuration menu. See Section
3.2.1 — Dynamometer Configuration Menu.
2. Select TSCI until WB or PB is reached.
Select TSC2 until AUX is reached.
4. Press SHIFT to get to the TSC1 eddy-current/powder brake setup menu. See Figure 3-21
TSCI1 Eddy-Current/Powder Brake Setup Menu.
5. Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSCI.

6.a. If using an Eddy Current Dynamometer, press SHIFT 2 times. The display should appear
as shown in Figure 3—19 Nominal Speed Setup Menu. Press the AUX SETUP button and
use UP € and DOWN P> buttons and Decrease/Increase dial to set desired nominal speed.
Press SHIFT 2 times to get to the Auxiliary Instrumentation Setup Menu as shown in Figure
3-15.

6.b.If using a Powder Brake Dynamometer, press SHIFT 2 times to get to the Auxiliary
Instrumentation Setup Menu as shown in Figure 3-15.

7. Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSC2.

8. Press SHIFT 3 times to return to the main menu.

et

To display the TSC2 auxiliary information in the main menu STATUS area, press SHIFT,
AUX SETUP and the POWER UNITS button until the display says ON. See Figure 3—13
Aux Setup Menu - Display On.

10. Press SHIFT to complete the initial setup and return to the new main menu. See Figure
3-16 TSCI with AUX Output Menu.
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Two Eppy-CuRRENT/PowDER BRAKE DYNAMOMETERS (INDEPENDENT SETUP)

3.2.9
3.2.9.1 Hardware Connection
Eddy-Current (WB) Eddy-Current (WB)
OR Powder Brake (PB) OR Powder Brake (PB)
= = Dynamometer Dynamometer': =
[ |
[ ]

[ ]
[ ]
TSC 401 Torque-Speed

TSC 401 Torque-Speed
Conditioner Conditioner Speed

Speed

Torque

Torque
DES 31x Power Supply DES 31x Power Supply
Excitation 0000 0000 Excitation
GPIB[FD—=——
CAUTION: DOUBLE POLE FUSING, orl = |
qﬁ BRI P! PC
(—)r............] - a M-TEST
e MAGTROL, INC. BUFMNO, NY \rs.z
DSP6001 ~———

DYNAMOMETER CONTROLLER

Figure 3-24 Two Eddy-Current/Powder Brake Dynamometers (Independent Setup)
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3.2.9.2 Software Configuration
1. Turn on the DSP6001 and proceed to the dynamometer configuration menu. See Section
3.2.1 — Dynamometer Configuration Menu.
2. Select TSC1 until WB or PB is reached.

Select TSC2 until WB or PB is reached.

4. Press SHIFT to get to the TSC1 eddy-current/powder brake setup menu. See Figure 3-21
TSC1 Eddy-Current/Powder Brake Setup Menu.

5. Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSCI.

6.a. If using an Eddy Current Dynamometer, press SHIFT 2 times. The display should appear
as shown in Figure 3 —19 Nominal Speed Setup Menu. Press the AUX SETUP button and
use UP € and DOWN P> buttons and Decrease/Increase dial to set desired nominal speed.
Press SHIFT 2 times to get to the TSC2 Eddy-Current/Powder Brake Setup Menu as shown
in Figure 3—18.

6.b. If using a Powder Brake Dynamometer, press SHIFT 2 times to get to the TSC2 Eddy-
Current/Powder Brake Setup Menu as shown in Figure 3—18.

7. Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSC2.

8.a.If using an Eddy Current Dynamometer, press SHIFT 2 times. The display should appear
as shown in Figure 3—19 Nominal Speed Setup Menu. Press the AUX SETUP button and
use UP € and DOWN P> buttons and Decrease/Increase dial to set desired nominal speed.
Press SHIFT 2 times.

8.b. If using a Powder Brake Dynamometer, Press SHIFT 2 times.

et

9. The menu will appear as follows:

4 POWER TORQUE SPEED STATUS
R TRNDEM CONFIGURRTION XXX
SET POINT SET POINT P 1 D

Figure 3-25 Tandem Configuration Menu

10. Press the COM SETUP button until the menu says “NO”.
11. Press SHIFT 2 times to complete the initial setup and return to the main menu.
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Two Eppy-CuRRENT/PowDeR BRAKE DYNAMOMETERS (TANDEM SETUP)

3.2.10
3.2.10.1 Hardware Connection
Eddy-Current (WB) Eddy-Current (WB)
r Dynamometer Dynamometer 1
o ]
M 000 000 —
Powder Brake (PB) Powder Brake (PB)
Dynamometer Dynamometer
d I I ]
L 00O 00O J
TSC401 TSC401
Speed Torque-Speed Conditioner Torque-Speed Conditioner Speed
Torque Torque
DES 31x Power Supply DES 31x Power Supply
Excitation Excitation
—
=)
] o 5 / I (Y PC
.m Toor ore_cPEEE Ce M-TEST
CHCE r“““““‘ﬁ ) - X
@r g g MAGTROL, INC._ BUPMGQ. NY e ) S o 0 o0
DSP6001
el

DYNAMOMETER CONTROLLER

Figure 3-26 Two Eddy-Current/Powder Brake Dynamometers (Tandem Setup)

Note:

==

This particular tandem configuration is only applicable to a WB-
WB or PB-PB combination.
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3.2.10.2 Software Configuration

1.

et

6.a.

6.b.

7.

8.a.

8.b.

9.
10.
11.

Turn on the DSP6001 and proceed to the dynamometer configuration menu. See Section
3.2.1 — Dynamometer Configuration Menu.

Select TSC1 until WB or PB is reached.

Select TSC2 until WB or PB is reached.

Press SHIFT to get to the TSC1 eddy-current/powder brake setup menu. See Figure 3—21
TSC1 Eddy-Current/Powder Brake Setup Menu.

Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSCI.

If using an Eddy Current Dynamometer, press SHIFT 2 times. The display should appear
as shown in Figure 3 —19 Nominal Speed Setup Menu. Press the AUX SETUP button and
use UP € and DOWN P> buttons and Decrease/Increase dial to set desired nominal speed.
Press SHIFT 2 times to get to the TSC2 Eddy-Current/Powder Brake Setup Menu as shown
in Figure 3—18.

If using a Powder Brake Dynamometer, press SHIFT 2 times to get to the TSC2 Eddy-
Current/Powder Brake Setup Menu as shown in Figure 3—18.

Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSC2.

If using an Eddy Current Dynamometer, press SHIFT 2 times. The display should appear
as shown in Figure 3—19 Nominal Speed Setup Menu. Press the AUX SETUP button and
use UP € and DOWN P> buttons and Decrease/Increase dial to set desired nominal speed.
Press SHIFT 2 times.

If using a Powder Brake Dynamometer, Press SHIFT 2 times.

The Tandem Configuration Menu will appear as shown in Figure 3-25.

Press the COM SETUP button until the menu says “YES”.

Press SHIFT 2 times to complete the initial setup and return to the main menu.
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3.2.11 Eppy-CurreNT DYNAMOMETER WITH PowpeER BRAKE DYNAMOMETER (TANDEM SETUP)
3.2.11.1 Hardware Connection
Powder Brake Eddy-Current Brake
Dynamometer (PB) Clutch Dynamometer (WB)
[ -]
(EK)
[ 5 [ |
TSC 401 [ ] TSC 401
Torque/Speed Torque-Speed
Conditioner Speed Conditioner
—E‘:Em Transformer
Excitation Torque
DES Power Supply Eronation DES P s |
odao ©0bO ower Supply
=
[=== ]
® PC
DSP6001 . TEST
D t . oo S | crsse s -
N ontraler| 0 © © EFD) o () :
v T MAGTROL, INC. HUFFALO, NY GPIB
or
RS-232 | el
Figure 3-27 Eddy-Current Dynamometer with Powder Brake Dynamometer (Tandem Setup)
3.2.11.2 Software Configuration

1. Turn on the DSP6001 and proceed to the dynamometer configuration menu. See Section
3.2.1 — Dynamometer Configuration Menu.

2. Select TSCI until WB is reached.
3. Select TSC2 until PB is reached.
4. Press SHIFT to get to the TSC1 Eddy-Current Setup Menu as seen below.
4 POWER TORQUE SPEED STATUS
S5CRALE FRCOTOR mAX TORQUE
MO T NI /T FE N
(LI L | I P | 7 Ly )
SET POINT SET POINT P | D
Figure 3-28 TSC1 Eddy-Current Setup Menu
5. Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSCI1.
6. Press SHIFT 2 times. The display should appear as shown in Figure 3—19 Nominal Speed
Setup Menu.
7. Press the AUX SETUP button and use UP € and DOWN P> buttons and Decrease/Increase

dial to set desired nominal speed.
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8. Press SHIFT 2 times to get to the TSC2 Powder Brake Setup Menu as shown below.

4 POWER TORQUE SPEED STATUS
1502 5SCRLE FRCTEOR mAX TORGUE
[} U e N/ e N
[y ) ) I By B P | 74 L )t
BRAKE STATUS SET POINT SET POINT P 1T D

Figure 3-29 TSC2 Powder Brake Setup Menu

9. Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSC2.

10. Press SHIFT 2 times. The menu will appear as shown in Figure 3—25 Tandem Configuration
Menu.

11. Press the COM SETUP button until the menu says “YES”.
12. Press SHIFT once to reach the Maximum Speed Excited Menu as shown below.

4 POWER TORQU SPEED STATUS
MAX UM SPEED EXCHTED OF PBH
LCLUTCH DERCTIVRTIOND HN
BRAKE STATUS SET POINT SET POINT P 1 D

Figure 3-30 Maximum Speed Excited Menu

13. Press the AUX SETUP button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set maximum speed excited of PB.

14. Press SHIFT 3 times to complete initial setup and return to the main menu.
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3.2.12 IN-LiNE Toraue TRAaNSDUCER CRoss Loop FuncTioN
3.2.12.1 Hardware Connection
Hysteresis Torque Transducer
Brake (TM)
1
I I
DSP6001 GPIB EJ
OR DYNAMOMETER No Connection
Eddy-Current/ CONTROLLER /— PC
Powder Brake M-TEST
=]
="
Figure 3-31 In-Line Torque Transducer Cross Loop Function
== Note: In the Torque Transducer Cross Loop Function, the TM2XX is

connected to TSC2 while controlling the outputs of TSC1. The
connection allows closed loop control of a brake via the Torque
Transducer.

3.2.12.2 Software Configuration

1. Turn on the DSP6001 and proceed to the dynamometer configuration menu. See Section
3.2.1 — Dynamometer Configuration Menu.

Select TSC1 until BRAKE is reached.
Select TSC2 until TM2XX is reached.
Press SHIFT to get to the Torque Transducer Setup Menu as shown in Figure 3-11.

Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired scale factor for TSC2.

6. Press SHIFT 2 times to reach the Brake Type menu as seen below.

A

4 POWER TORQUE SPEED STATUS
BRAKE TYPE
VYV
NNANN

BRAKE STATUS SET POINT SET POINT P | D

Figure 3-32 Brake Type Menu

7. Press POWER UNITS button until desired Brake Type is reached.
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8.a. If choosing a Hysteresis or Powder Brake Type, press SHIFT 2 times to complete setup and

return to main menu.

8.b. If choosing an Eddy-Current Brake Type, menu will appear as follows:

3.3
1.
2.
3.
4,
5.
6.

3.3.1

4 POWER TORQUE SPEED STATUS
BRRKE TYPE NOMNAL SPEED
[N} o
s L
BRAKE STATUS SET POINT SET POINT P | D

Figure 3-33 Brake Type Menu (for WB)

Press AUX SETUP button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set nominal speed. Then press SHIFT 3 times to complete setup and return to main
menu.

SPEED ENCODER SETUP

Starting from main menu, press SHIFT.
Press DYNO SETUP.
Select ENCODERS. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
15C01/7502 BITS SPEED HLRARN
1501 oooD Bi7 OOOOD0 RPN
BRAKE STATUS SET POINT SET POINT P 1 D

Figure 3-34 Encoder Menu

Press TORQUE UNITS button until the desired bit selection for TSCI1 is reached.

To set bits for TSC2, press POWER UNITS button once, then press TORQUE UNITS button
until the desired bit selection is reached.

Press SHIFT 2 times to complete SPEED ENCODER setup and return to the main menu.

BiT CONFIGURATIONS

Standard bit configurations are as follows:

Encoder
60 bit*

Test Instrument
Hysteresis Dynamometer

Eddy-Current Dynamometer

20, 30 and 60 bit*

Powder Brake Dynamometer

20, 30 and 60 bit*

In-Line Torque Transducer

30 bit

* 600 and 6000 bit also available
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3.4

3.4.1

3.4.2

3.4.3

TORQUE/SPEED ANALOG OUTPUTS

Torque and Speed DAC Outputs provide an analog output proportional to the torque and speed of
the system. They are available on the Accessory Torque-Speed Output Connector (as seen in Figure
2-6 Accessory Torque-Speed Output) and are updated every 2 milliseconds. Both of the outputs
have a user definable Scale Factor found under the SHIFT/AUX SETUP key sequence.

Toraue DAC ScaLE FacToRr

Torque DAC Scale Factor is scaled in displayed torque units/volt.
Example:

If the displayed torque units are set to oz.in. and the Torque DAC scale is set to 1 unit/volt,
then 1 oz.in. will result in 1 volt at the torque output.

Speep DAC ScaLe FacTor

Speed DAC Scale Factor is scaled in rpm/volt.
Example:

If the Speed DAC scale is set to 1000 rpm/volt, then 1000 rpm will result in 1 volt at the
speed output.

Toraue/Speep DAC Setup
1. Starting from main menu, press SHIFT.
2. Press AUX SETUP. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
VY VYV VY Y TADMI(E Mor CoOCCEn nor
ANAAAAN TOROUE DRC SPEED DRC

VY MO VN TE /) ) FEEE DO /)

AAA R R R TN VA 4 LUl ROV v

BRAKE STATUS SET POINT SET POINT P | D

Figure 3-35 Torque/Speed DAC Setup Menu

3. Press TORQUE UNITS button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired Torque DAC value.

4. Press SHIFT.

5. Press AUX SETUP button and use UP € and DOWN P> buttons and Decrease/Increase dial
to set desired Speed DAC value.

6. Press SHIFT two times to return to main menu.
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4. Digital Filters

4.1

The Digital Filters of the DSP6001 are used to remove undesired noise from the TSC inputs. This
noise could be conducted from an undesired measured signal such as mechanical vibration or other
electrical sources.

FILTER PARAMETERS

The input to the A/D converter internal to the DSP6001 has a traditional analog filter that is comprised
of the following characteristics:

e -3db Point: 3.8 KHz

* A/D Sample Rate: 7812.5 KHz

* 16 Acquired and Averaged Samples: Average applied to filter at a rate of 488.28125 Hz
* Filter Cutoff Frequencies: 3 Hz, 10 Hz, 25 Hz, 50 Hz

* Filter Output: Equivalent to second order Butterworth analog filter

* Transposed Direct Form II Architecture: The diagram below shows this architecture.

bo %\ y(n)

Z-1

x(n)

N

R
T

4{ b, >§f
Z
w2
4{ b, ~( < ‘a, }7
NG

Figure 4—1 Transposed Direct Form Il Architecture

-1

With a Digital Filter, the DSP6001 is able to solve the following equations:
y(m) = b, *x(n)+wl
wl =b, *x(n) +al *y(n) + w2
wl =b, * x(n) + a2 * y(n)

The equations are applicable to each channel, occurring every 2.48 milliseconds.
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4.2 FILTER SETUP

@ Filter setup should take place after hardware installation and software configuration
of the chosen testing instruments has been completed. See Chapter
3 — Installation/Configuration.

There are four different Filter settings to choose from including 10 Hz, 25 Hz, 50 Hz and OFF. The
following instructions show how to select the desired Filter for each channel:

1. Starting from the main menu, press SHIFT.

Press DYNO SETUP button.

Select DYNAMOMETER.

Press TORQUE UNITS button until the desired TSC1 Filter setting is reached.
Press COM SETUP button until the desired TSC2 Filter setting is reached.

Press SHIFT repeatedly until the main menu is reached. The number of times will vary
depending on testing instrument selection.

AR
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5. PID Settings

5.1

5.1.1

5.1.2

5.1.3

5.2

5.2.1

5.2.2

5.2.3

ABOUT THE PID LOOP

The DSP6001 has PID adjustment capability for both the speed and torque modes to provide the
best system response. The PID Loop comprises the following three variables:

P = proportional gain
I = integral
D = derivative

Other important variables include:
* Set point - desired load or speed
* Error - difference between the set point and the actual measurement

P (PropPoRTIONAL GAIN)

With proportional gain, the controller output is proportional to the error or to a change in measurement.
Deviation from the set point is usually present. Increasing the proportional gain will make the PID
loop unstable. Increasing the integral value will eliminate this instability. For best loop control, set
the proportional gain as high as possible without causing the loop to become unstable.

I (INTEGRAL)

With integral, the controller output is proportional to the amount of time the error is present. Increasing
the integral value eliminates the offset from the set point. If the response becomes oscillatory
increase the derivative value.

D (DEeRIVATIVE)

With derivative, the controller output is proportional to the rate of change of measurement or error.
Derivative can compensate for a changing measurement. Derivative takes action to inhibit more
rapid changes of the measurement than proportional gain.

SETTING PID VALUES

How To Set P (ProPORTIONAL GAIN) VALUE
1. Starting at the main menu press the P button.
2. Use the Decrease/Increase dial until the desired percentage is reached (ranges from 0-99).

How 10 SET | (INTEGRAL) VALUE
1. Starting at the main menu press the I button.
2. Use the Decrease/Increase dial until the desired percentage is reached (ranges from 0-99).

How 1o SeT D (DEeRIvATIVE) VALUE
1. Starting at the main menu press the D button.
2. Use the Decrease/Increase dial until the desired percentage is reached (ranges from 0-99).
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5.3 HOW THE PID LOOP WORKS

The following diagram demonstrates the correlation between the variables in the PID LoOp.

|

77777777 . et Ydt Yp(t) Yt ‘
FEEEEREN (t YRl YOy
|Set Point Proportional Scale 5zpp]
1 + + ¥ 1
| Integral Speed |
1 Yi(t)  [Correction |
N we | Yswb(t) |
: y or A
| .pe
: SPEED Amplifier
! y
|
! Brake Power
| Coil /< Amplifier
: \ TSC [« i

Figure 5—1 System Block Diagram

5.3.1 ScaLE FacTtors FOR HysTERESIS, EDDY-CURRENT AND PowDeER BRAKE DYNAMOMETERS

Yt(t) —> Scale —>Ys(t)

TORQUE: TSCI Ys(t) = Yt(t) / 1.725 * 2
TSC2 Ys(t) = Yt(t) / 1.725 * 2 * 1.6623

SPEED:  TSCI1 & TSC2 Ys(t) =Yt(t) *5319.93 / MAX SPEED

5.3.2 Speep CorRECTION FOR WB (Eppy-CuRRENT BRAKE) DYNAMOMETER

Ys(t)—>Speed Correction—>Yswb(t)

The WB Dynamometer follows the same scaling as the HYST and PB with the addition of one
calculation for both torque and speed. This calculation is due to the fact that for a given current the
torque changes with speed. This is referred to as speed correction.

Yswb(t) = (Ys(t) + Ys(t) /speed correction factor) / 2

The speed correction factor is calculated on each entry into the PID loop equations.
Speed Correction Factor = - 0.0001 * x * 2 +0.0203 * x + 0.005 limited to 0.051 to 1
where x = RPM /NOMINAL SPEED * 100

NOMINAL SPEED is set by the user and obtained from the data sheets for the dynamometer or
brake.
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5.3.3

54

5.4.1

5411

54.1.2

EauaTions
Where Skp, Ski and Skd are system coefficients...
Yd(t) = (e(t) - e(t-3) + 3 * (e(t-1) - e(t-2))) * (10/Skd) * D%
Yp(t) = (e(t) + Yd(t)) * (10/Skp) * P%
Yi(t) = Yi(t-1) + (e(t) + Yd(t)) * (10/Ski) * 1%
Yt(t) = Yp(t) + Yi(t)
Ys(t) = Scale * Yt(t)

ADDITIONAL SCALE FACTOR

The Additional Scale Factor is a multiplier of the P, I or D term. Due to the fact there are so many
different dynamometer types and motor combinations, this multiplier is needed to extend the range
of the PID. The letters represent the following:

A = 0.001 F = 05
B = 0.005 G =1
C = 001 H =5
D = 0.05 I = 10
E = 0.1

In using the multiplier, the user can input PID numbers from 0.001 (.001 x 1%) to 990 (10.0 x 99%)
with good resolution.

How To SeT ApbiTioNAL ScALE FACTOR

Before following the setup instructions, the values that must be set will need to determined. This
will depend on which testing instrument has been chosen for the configuration. For appropriate
settings, refer to the guide provided in Appendix F: Additional Scale Factor Table. Once the proper
settings have been determined, proceed with the following instructions for setup.

Setting Additional Scale Factor for P (Proportional Gain)

1. Starting from the main menu, press and hold the P button. While holding the P button, press
SHIFT.

2. Use the P button to toggle through the letters in the unit (A, B, C, D, E, F, G, H and I).

3. Choose the letter that corresponds with the pre-determined setting provided in the Additional
Scale Factor Table shown in Appendix F.

4. Once the letter is chosen, press SHIFT to return to the main menu.

Setting Additional Scale Factor for | (Integral)

1. Starting from the main menu, press and hold the I button. While holding the I button, press
SHIFT.

2. Use the I button to toggle through the letters in the unit (A, B, C, D, E, F, G, H and I).

3. Choose the letter that corresponds with the pre-determined setting provided in the Additional
Scale Factor Table shown in Appendix F.

4. Once the letter is chosen, press SHIFT to return to the main menu.
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5413 Setting Additional Scale Factor for D (Derivative)

1. Starting from the main menu, press and hold the D button. While holding the D button,
press SHIFT.

2. Use the D button to toggle through the letters in the unit (A, B, C, D, E, F, G, H and I).

3. Choose the letter that corresponds with the pre-determined setting provided in the Additional
Scale Factor Table shown in Appendix F.

4. Once the letter is chosen, press SHIFT to return to the main menu.

5.5 SETTING THE CORRECT PID’S FOR YOUR MOTOR

@ Note: Each type of motor will have it’s own optimum PID setting at
different load points.

5.5.1 SETTING THE PID witH AN UNKNOWN MOTOR OR SYSTEM

If the user is unfamiliar with the characteristics of the motor under test, it is recommended to
begin in Open Loop Control mode. In doing so, the user can safely get an idea of the motor’s
performance.

1. To enter Open Loop Control mode, begin with the motor and brake OFF. Press and hold the
TORQUE SET button until a second beep is heard. The display will appear as follows:

4 POWER TORQUE SPEED STATUS

MM WY I T WY WY r
L.l AA T . AALAA L
nEE T a Ta T4 ADEN 1 OO0
i » .00 % OPEN LUOOF
BRAKE STATUS SET POINT SET POINT P | D

Figure 5-2 Open Loop Control Menu

Set the percent excitation to zero.

Start the motor.

Slowly increase the excitation current to the brake.

Make a note of the torque and speed values of which the motor is capable.

ANl

To exit the Open Loop Control mode and return to the main menu, turn the motor and brake
OFF and press and hold the TORQUE SET button until a second beep is heard.

5.5.2 SEeTTING THE PID FoR Toraue CoNTROL

1. With the motor and brake OFF, set the desired Torque Set Point by pressing the TORQUE
SET button and using the UP € and DOWN P> buttons and Decrease/Increase dial.

Set the P, I and D values to zero.

Turn the motor ON.

Turn the brake ON.

Slowly increase the P term until the torque read is about 25% of the desired load point.

A
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6.
7.
8.
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Figure 5-3 Initial P Setting for Torque Control at 25%
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Figure 5-4 High Initial P Setting for Torque Control

Turn the brake OFF.
Increase the I term to 10%.

Turn the brake ON and observe response, then turn the brake OFF. Desired Result is a fast
response with some over shoot.
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W 160~
=

2 150-]
2 140

TORGUE

a. If the response was too slow, increase the I term in 1-5% increments and repeat #8.
b. If the response was too fast, decrease the I term in 1-5% increments and repeat #8.
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Figure 5-5 Initial I Setting for Torque Control

c. Ifthere is too much over shoot, increase the D term in 1% increments and repeat #8. For
each incremental increase of the D term, reduce the P term by a proportional amount.

300+
290
. TORBUE Iiii ‘
S0 SETPOINT |~

260
250
240
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200
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180
170
160
150
140
120
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110
100

0 50 100 150 200 250 300 /O 400 450 SO0 S50 600 650 700 7RO BOD eSO 800 950 1000 1050 1100 1150
Time [ms]

Figure 5-6 Initial D Setting for Torque Control
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5.5.3 SeTTING THE PID FOrR SPEED CoNTROL

1. With the motor and brake OFF, set the desired Speed Set Point by pressing the SPEED SET
button and using the UP € and DOWN P> buttons and Decrease/Increase dial.

Set the P, I and D values to zero.

Turn the motor ON.

Turn the brake ON.

Slowly increase the P term until the speed read is about 25% of the desired load point.

Al
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4800+ SPEED

4500-] SET POINT
4400
4200
4000

3800
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3000 ‘
2800 T PP
< 2600
& 2400-
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1400
1200
1000
800+
500+
400+
200+
0

D s0 100 150 200 250 300 3/ 400 450 KOO S50 600 650 0D TS0 8OO G50 @00 S50 1000 1050 1100 1150 1200
Time [ms)

Figure 5-7 Initial P Setting for Speed Control at 25%

6. Turn the brake OFF.
7. Increase the I term to 10%.

8. Turn the brake ON and observe response, then turn the brake OFF. Desired Result is a fast
response with some over shoot.

a. If the response was too slow, increase the I term in 1-5% increments and repeat #8.
b. If the response was too fast, decrease the I term in 1-5% incremets and repeat #8.
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Figure 5-8 Initial I Setting for Speed Control

c. Ifthereis too much over shoot, increase the D term in 1% increments and repeat #8. For
each incremental increase of the D term, reduce the P term by a proportional amount.
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Figure 5-9 Initial D Setting for Speed Control
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5.5.4

SeTTING THE PID For Ramp Down

It is nearly impossible to select a PID value that optimizes the control loop over a wide range of speed.
With Magtrol’s experience in motor test, their engineers have developed a dynamic PID algorithm.
The PID values change with the Speed Set Point. In most cases, the PID values are high when the
motor is lightly loaded and tend to decrease at higher loads.

Magtrol’s M-TEST Software provides a setup PID function in the setup for the ramp test. In the
M-TEST Software, the dynamic scaling can be enabled or disabled and the span of the scaling can
also be selected.

3500- 3500~
OO~ BOO IDEAL RAMP
BCTUSL RAMP |, “wvn, oorn
3200-  3200-
3000-  3000-
2800-  2800-
2800- 200
2800- 2400
200- 200+
: 3
& 2000~ 2000
= =
=T =
oy =
S 1800~} 1800~
1600~ 1600-
1400-  1400-
1200- 1200
1000-  1000-
800-  800-
B00-  6O0-
400-  400-]

0 S0 1000 1500 2000 2500 3000 3500 4000 4500 5000 SS00 6000 6S0D 7000 700 800D
Time: [msg]

Figure 5-10 Ramp Down Low [

Ramp shows low value for I term. Note “bump” at beginning of ramp and good results toward end
of ramp.
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Figure 5-11 Ramp Down High I

Ramp shows higher value for I term. Note “bump” at beginning of ramp has been reduced but there
are poor results toward end of ramp.
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Figure 5-12 Ramp Down Dynamic I

Ramp shows Dynamic Scale effect. Note “bump” at beginning of ramp has been reduced and there
are good results toward end of ramp. DIL was set to .01. At the end of the ramp, the I term is
1/100th of the starting value.
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6. Alarm System

6.1 GENERAL INFORMATION

New to the DSP6001 is a built-in alarm system, designed to caution the user when problems occur.
An automatic electrical and temperature alarm is programmed into the unit to protect against electrical
overloads and overheating equipment when using a Magtrol DES 3XX Power Supply. There are
also power, speed, torque, air flow, water flow and external input alarms internal to the unit, which
only become active when enabled by the user. Instructions on how to set up and activate these
alarms are included in this chapter.

6.1.1 ALARM RELAY
Internal to the DSP6001 is a relay that operates in conjunction with the alarms.

Relay Specifications:
* Contact Configuration: 1 FORM C
* Contact Rating: 1 amp, 24 VDC
* Manufacturer P/N: OMRON G5V-2-H1-DC24
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The relay has normally open and normally closed contacts. Under normal conditions, the relay is
energized as shown in Figure 6—1.

N.O.

T~—0O— COMMON

N.C.

Normal Operation
“CLOSED”

Figure 6-1 Normal Condition “Energized Relay”

In an alarm condition (or power failure), the relay is de-energized as shown in Figure 6-2.

N.O.

___—~O— COMMON

N.C.

Alarm Condition
“OPEN”

Figure 6-2 Alarm Condition “De-Energized Relay”
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The relay contacts are made accessible on the Accessory Torque/Speed Output rear panel connector.

See Figure 2—6.
24VDCT
N.O.

COMMON

Contactor coil @
\V/ =

o

Motor %

Under o

Test ;

e

=

Figure 6-3 Typical Application

6.1.2 ALARM OPERATION

The DSP6001 gives the user the ability to enable or disable the alarms in the unit. The default is set
in the OFF position. In order for the alarms to be operative the user must enable them.

6.1.2.1 How to Enable/Disable Alarms

Starting from main menu, press SHIFT.

Press DYNO SETUP button.

Select ALARMS.

Press SHIFT 3 times. The display should appear as follows:

R

4 POWER TORQUE SPEED STATUS

BRAKE STATUS SET POINT SET POINT P

Figure 64 Alarm Enable/Disable Menu

5. Press COM SETUP button until you reach desired selection (YES or NO).
6. Press SHIFT 2 times to return to the main menu.

= Note: Once the alarms are activated, they are only monitored for the
channel that the control loop is closed on. For example, if the
DSP6001 is controlling on TSC1, alarms for TSC2 are ignored.
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6.1.3 ALARM PRIORITY

While in an alarm condition, a higher priority alarm will be acknowledged, while lower priority
alarms are ignored. The priority order is as follows.

Availability
Priority Alarm Hysteresis Eddy-Current/Powder
Dynamometer Brake Dynamometer
1 Electrical Alarm N/A X
2 Temperature Alarm N/A X
3 External Alarm X X
4 Air Flow Alarm X N/A
5 Water Flow Alarm N/A X
6 Maximum Torque X X %
7 Maximum Speed X X EI
8 Power X X v
o
T
5
6.2 POWER ALARM >
* Used to indicate an over power condition 8
* Defaultis set at 1 kW
6.2.1 INsTRUCTIONS FOR POWER ALARM SETUP
1. Starting from main menu, press SHIFT.
2. Press DYNO SETUP button.
3. Select MAXPOWER. The display should appear as follows:
C POWER TORQUE SPEED STATUS
MAX POWER
o000 AGLOWRTTS
ET POINT SET POINT P | D

Figure 6-5 Max Power Menu

4. Press MAX SPEED button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired maximum power value for TSC1.

5. Press SHIFT.

6. Press POWER UNITS button, then MAX SPEED button and use UP € and DOWN p>
buttons and Decrease/Increase dial to set desired maximum power value for TSC2.

7. Press SHIFT 3 times to complete Power Alarm setup and return to the main menu.
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6.2.2 Power ALARM AcCTION

When the power exceeds that of the maximum power setting, the message -OL- will appear and
blink in the power section of the display accompanied by an audible beeping sound (as indicated
in Figure 6-6).

4 POWER TORQUE SPEED STATUS
T MEm oYY WY r
. L. L AA L AA [
N Bl alaly] MFo/ Fres e/
N R R RN /o /0 L/
BRAKE STATUS SET POINT SET POINT P | D

Figure 6-6 Power Alarm Display

Because torque and speed have separate setable limits, no other action will be taken. If condition
persists the temperature sensors will open causing the temperature alarm to activate.

6.2.3 To Resetr Power ALARM

This is a non-latching alarm. When the condition goes away, the alarm will automatically stop.
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6.3 MAXIMUM SPEED ALARM

*  Used to limit speed of system (motor, dynamometer, couplings, etc.)
*  Default is set at 4000 rpm

6.3.1 INsTRUCTIONS FOR MAXxiMum SPEED ALARM SETUP
1. Starting from main menu, press SHIFT.
2. Press DYNO SETUP button.
3. Select ENCODERS. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
6175  SPEED RLARM
o ool OO
[ I NI
SET POINT SET POINT P 1T D

Figure 67 Speed Alarm Setup Menu

4. Press MAX SPEED button and use UP € and DOWN P> buttons and Decrease/Increase
dial to set desired maximum speed for TSCI.

5. Press SHIFT.

6. Press POWER UNITS button, then MAX SPEED button and use UP € and DOWN p>
buttons and Decrease/Increase dial to set desired maximum speed for TSC2.

7. Press SHIFT 3 times to complete Maximum Speed Alarm setup and return to the main
menu.
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6.3.2 Maximum Speep ALARM ACTION
A. If speedis greater than the maximum speed setting but less than 120%, -OL- will flash on the
display where the speed reading was (as indicated in Figure 6-—8) and will be accompanied
by an audible beeping sound.
4 POWER TORQUE SPEED STATUS
mohmm Yy [mm novy vy o
L. Ul AA ddd . i AALAA S TuLT
N I alalal mro/ Fre/ mros
Uit L L LL/0 /0 L /o
BRAKE STATUS SET POINT SET POINT P | D
Figure 6-8 -OL- Speed Alarm Display
(7))
B. If speed is greater than 120% of the maximum speed setting or in condition A for greater E
than 5 seconds, the display will flash “OVER SPEED ALARM TSCX” (as indicated in a)
Figure 6-9) and will be accompanied by an audible beeping sound. The alarm relay will 6
open, excitation current will hold at last value for 3 seconds then drop to zero. m
X
>
C POWER TORQUE SPEED STATUS <::)l
w®4k% GUVER SPEED RLRARM T50DX ok =
E=UXX XX XX oMV WYYV
TORDUE=XXX . XX XX RIETITA AAAA
BRAKE STATUS SET POINT SET POINT P | D
Figure 6-9 Over Speed Alarm Message Display
6.3.3 To Reset Maximum SPeep ALARM
Press any front panel button other than SHIFT. If the alarm condition is clear, the unit will return
to normal operation. Although not recommended, another option would be to disable the alarm by
following the alarm setup instructions in Section 6.3.1 — Instructions for Maximum Speed Alarm
Setup.
6.4 MAXIMUM TORQUE ALARM
* Used to protect the system (motor, dynamometer, couplings, etc.) from over torque
condition
e Default is set at 1 input unit
6.4.1 INsTRUCTIONS FOR MAXiMum TorRQUE ALARM SETUP

1. Starting from main menu, press SHIFT.

2. Press DYNO SETUP button.

3. Select DYNAMOMETER.

4. Press SHIFT. The display should appear as follows:
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C POWER TORQUE SPEED STATUS
TCry YYVYYY WYY VY MmOy TADM (s
I LA ANAAN AAAAA VUMA T URLUE
VANV vV WY FECEE WYY WYY
AAAA AN AN L AA L AA
BRAKE STATUS SET POINT SET POINT P | D

Figure 6-10 Torque Alarm Setup Menu

5. Press AUX SETUP button and use UP € and DOWN P> buttons and Decrease/Increase dial
to set desired maximum torque for TSCI.

6. Press SHIFT until Torque Alarm Setup Menu for TSC2 is reached.
7. Press AUX SETUP button and use UP € and DOWN P> buttons and Decrease/Increase dial

A. Iftorque is greater than the maximum torque setting but less than 120%, -OL- will flash on
the display where the torque reading was (as indicated in Figure 6—11), accompanied by an
audible beeping sound.

to set desired maximum torque for TSC2. E

8. To complete Maximum Torque alarm setup, continue pressing SHIFT until main menu is %

reached. .

o

T

6.4.2 Maximum TorQUE ALARM ACTION o
>

d

o

b4

4 POWER TORQUE SPEED STATUS
MOrrE WY T r
L. i AA (] L
TN Bl alals] FMEes Fres ey
RN L /o /e L/

BRAKE STATUS SET POINT SET POINT P | D

Figure 6-11 -OL- Torque Alarm Display

B. If torque is greater than 120% of the maximum torque setting or in condition A for greater
than 5 seconds, the display will flash “OVER TORQUE ALARM TSCX” (as indicated in
Figure 6-12) and will be accompanied by an audible beeping sound. The alarm relay will
open, excitation current will hold at last value for 3 seconds then drop to zero.

4 POWER TORQUE SPEED STATUS

sk OYER TOROUE RLARM TSEX st

TADMIC=WYYY WYY VY DEm=Y YVYYY
TURLULUESAAA LAA AA RIEVEA AAAA
BRAKE STATUS SET POINT SET POINT P | D

Figure 6-12 Over Torque Alarm Message Display

6.4.3 To Resetr Maximum TorRQUE ALARM

Press any front panel button other than SHIFT. If the alarm condition is clear, the unit will return
to normal operation. Although not recommended, another option would be to disable the alarm by
following the alarm setup instructions in Section 6.4.1 — Instructions for Maximum Torque Alarm

Setup.
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6.5

6.5.1

6.5.2

6.5.3

AIR FLOW ALARM

e Used to indicate a lack of air flow from a blower or air line
*  Only for use with Hysteresis Dynamometers

*  Monitored only when the brake is ON

e Default is set in “OFF” mode

INnsTRUCTIONS FOR AIR FLow ALARM SETUP
1. Starting from main menu, press SHIFT.
2. Press DYNO SETUP button.
3. Select ALARMS. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
ol 90U WANT RIR FLOW RLARM £ XXX
BRAKE STATUS SET POINT SET POINT P 1 D

Figure 613 Air Flow Alarm Setup Display

4. Press COM SETUP button to select YES.
5. Press SHIFT 5 times to complete Air Flow Alarm setup and return to the main menu.

AR FLow ALARM AcTION

When there is a lack of air flow, the display will flash “LOW AIR FLOW” (as indicated in Figure
6—14) and will be accompanied by an audible beeping sound. The alarm relay will open and the
excitation current will automatically drop to 10% of the last excitation current.

4 POWER TORQUE SPEED STATUS

kdckk | Ol RIR FLOW skkskok

TADMIE=WYYY WYY VY oDEm-Y YYYY
TURLUIUESAAA LAA AA RIETITA AAAA
BRAKE STATUS SET POINT SET POINT P 1 D

Figure 6-14 Air Flow Alarm Message Display

To ReseT AIR FLow ALARM

Press any front panel button other than SHIFT. If the alarm condition is clear, the unit will return
to normal operation. Although not recommended, another option would be to disable the alarm by
following the alarm setup instructions in Section 6.5.1 — Instructions for Air Flow Alarm Setup.
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6.6

6.6.1

6.6.2

6.6.3

WATER FLOW ALARM

* Used to indicate lack of water flow

*  Only for use with Eddy-Current or Powder Brake Dynamometers
e Default is set in “OFF” mode

*  Monitored only when the brake is “ON”

INsTRUCTIONS FOR WATER FLOW ALARM SETUP
1. Starting from main menu, press SHIFT.
2. Press DYNO SETUP button.
3. Select ALARMS.
4. Press SHIFT 2 times. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
00 40U WRANT WATER FLOW ALRARM P XXX

BRAKE STATUS SET POINT SET POINT P | D

Figure 615 Water Flow Alarm Setup Display

5. Press COM SETUP button to select YES.
6. Press SHIFT 3 times to complete Water Flow Alarm setup and return to the main menu.

WaTter FLow ALARM AcCTION

When there is a lack of water flow, the display will flash “LOW WATER FLOW” (as indicated in
Figure 6-16) and will be accompanied by an audible beeping sound. The alarm relay will open and
the excitation current will automatically drop to 10% of the last excitation current.

4 POWER TORQUE SPEED STATUS
st LOW WRTER FLOW ks
TOAQMIICE-VvYVYYVY VYWY VYV oom=-VY VVVV
TLURWIDZ T AAAN AN AN INIFIUEA ANAN
BRAKE STATUS SET POINT SET POINT P I D

Figure 6-16 Water Flow Alarm Message Display

To ReseTr WATER FLow ALARM

Press any front panel button other than SHIFT. If the alarm condition is clear, the unit will return
to normal operation. Although not recommended, another option would be to disable the alarm by
following the alarm setup instructions in Section 6.6.1 — Instructions for Water Flow Alarm Setup.
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6.7

6.7.1

6.7.2

6.7.3

EXTERNAL ALARM

*  Used to shut down system based on additional user input
*  Default is set in “OFF” mode

INSTRUCTIONS FOR EXTERNAL ALARM SETUP
1. Starting from main menu, press SHIFT.
2. Press DYNO SETUP button.
3. Select ALARMS.
4. Press SHIFT. The display should read as follows:

4 POWER TORQUE SPEED STATUS
ol 90U WHNT EXTERNAL RLART £ XXX
BRAKE STATUS SET POINT SET POINT P 1 D

Figure 617 External Alarm Setup Display

5. Press COM SETUP button to select YES.
6. Press SHIFT 4 times to complete External Alarm setup and return to the main menu.

ExTERNAL ALARM ACTION

If the external input is at a high level, the display will flash “EXTERNAL ALARM?” (as indicated
in Figure 6—18) and will be accompanied by an audible beeping sound. The alarm relay will open
and the excitation current will automatically drop to 10% of the last excitation current.

4 POWER TORQUE SPEED STATUS

wxkk EXTERN

(L RLARM skokskok

MIC=VYYY WYY VY REm= Y XXX
TORDUE=XXX . XX XX RIETITA AAAA
BRAKE STATUS SET POINT SET POINT P | D

Figure 6-18 External Alarm Message Display

To ReESeT EXTERNAL ALARM

Press any front panel button other than SHIFT. If the alarm condition is clear, the unit will return
to normal operation. Although not recommended, another option would be to disable the alarm by
following the alarm setup instructions in Section 6.7.1 — Instructions for External Alarm Setup.
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6.8

6.8.1

6.8.2

6.8.3

TEMPERATURE ALARM

* To alert user when dynamometer gets too hot and thermal switch opens
*  Only available for use with WB or PB dynamometers
¢  Default - always active

INsTRUCTIONS FOR TEMPERATURE ALARM SETUP

No setup needed.

TEMPERATURE ALARM ACTION

When the dynamometer in use becomes too hot, the display will flash “TEMPERATURE ALARM
TSCX” (as indicated in Figure 6—19) and will be accompanied by an audible beeping sound.
The alarm relay will open and the excitation current will immediately decrease to 10%. After
approximately 3 seconds, the current wll drop to O.

4 POWER TORQUE SPEED STATUS
MPERRTURE RLARM TSLX skekskok
/N Y Y REm= Y WYX
\A AR AA RIEE A AAAA
SET POINT SET POINT P | D

Figure 6-19 Temperature Alarm Message Display

To ReseT TEMPERATURE ALARM

Press any front panel button other than SHIFT. The alarm condition must be cleared before the unit
will return to normal operation.
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6.9 ELECTRICAL ALARM

*  Used to protect the DES supply

*  Monitors electrical input (mains) and circuitry of the DES
*  Only available for use with WB or PB dynamometers

¢ Default - always active

6.9.1 INsTRUCTIONS FOR ELECTRICAL ALARM SETUP

No setup needed.

6.9.2 ELecTricAL ALARM ACTION

When there is an electrical overload, the display will flash “ELECTRICAL ALARM TSCX” (as f
indicated in Figure 6—20) and will be accompanied by an audible beeping sound. The alarm relay c
will open and the excitation current will immediately decrease to zero. ?
o
4 POWER TORQUE SPEED STATUS ﬁ
w®%k% ELECTRICAL RALARM T5ODX ok =
o
MUE=XXX XX XX nom=Y VYYYY <

LUETAAA AN AA RIETITA AAAA

TATUS SET POINT SET POINT P | D

Figure 6-20 Electrical Alarm Message Display

6.9.3 To ReseT ELECTRICAL ALARM

Press any front panel button other than SHIFT. The alarm condition must be cleared before the unit
will return to normal operation.
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7. Manually Controlled Operation

== Note: Using the DSP6001 without a computer will limit its testing
capabilities.

71 HOW TO CHOOSE DESIRED CHANNEL WHEN USING TWO
DYNAMOMETERS

To select the desired channel (TSC1 or TSC2):
1. Press SHIFT.
2. Press AUX SETUP button. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
TOROUE DRC SPEED DAL
OoOoD uNiTs/Y oodod RPMAVY
SET POINT SET POINT P | D
Figure 7-1 Dynamometer Channel Menu
3. Press POWER UNITS button until the desired channel is reached.
4. Press SHIFT to return to main menu.
@ Note: The desired dynamometer channel must be chosen in order to

continue with the following steps. All steps that are completed
will be saved within that channel until the information is manually
changed or the DSP6001 is reset. (To reset the DSP6001, refer to
Section 9.4 — Resetting the DSP6001.)

@ Note: When using a dynamometer with a torque transducer or auxiliary
instrument, the previous instructions will turn your TSC2 channel
display “ON” allowing you to view information for both channels
simultaneously.
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7.2 HOW TO SET DESIRED POWER UNITS

To select the desired power units (W, kW or HP):
1. Press SHIFT.
2. Press POWER UNITS button. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
et S MmovyY WYY M ROED VN T
oL OO0 2000 .0 XX XX O PUWER UNITS

VAV Bl Talyl MEo/ Fres e/
AAA R RIN L7070 L/
BRAKE STATUS SET POINT SET POINT P | D

Figure 7-2 Power Units Menu

3. Use UP € and DOWN P> buttons to select desired Power Units.
4. Press SHIFT to return to main menu.

7.3 HOW TO SET DESIRED TORQUE UNITS

To select the desired torque units (N.m, N.cm, N.mm, kg.cm., g.cm., Ib.ft., Ib.in., oz.ft., 0z.in.):

1. Press SHIFT.
2. Press TORQUE UNITS button. The display should appear as follows:

C POWER TORQUE SPEED STATUS
MM WY T Py VY r VIN TS
L.l AA o g PAA L AA L (RINE R

VY BTl FEes P ey
AAA L /0 L/ L/
BRAKE STATUS SET POINT SET POINT P | D

Figure 7-3 Torque Units Menu

3. Use UP € and DOWN P> buttons to select desired Torque Units.
4. Press SHIFT to return to main menu.

7.4 HOW TO SET TORQUE CONTROL

1. Beginning with the brake in the OFF position, press the TORQUE SET button. The display
should appear as follws:

4 POWER TORQUE SPEED STATUS
MM WY I T WY WY r
L.t AA T o AALAA L
ne p O non Mo/ Fres e/
e R RN LL7e Q7% Q07

BRAKE S'I'A'I'IIS SET POINT SET POINT P | D

Figure 7—4 Torque Control Menu

2. Use UP € and DOWN P> buttons and the Decrease/Increase dial to adjust the setpoint to
Zero.

62

(]
)
m
>
=,
(®)
P4




Magtrol Model DSP6001 Dynamometer Controller Chapter 7 - Manually Controlled Operation

= Note: PID values should be set at this time. See Section 5.5 — Setting the
Correct PID’s for Your Motor.

Use the BRAKE ON/OFF button to turn the brake ON.
Start the motor under test.
Press the TORQUE SET button and adjust the set point to the desired load.

Check the torque display to make sure that the dynamometer loads the motor under test to
that torque load.

AN

Desired Results

The dynamometer should load the motor under test to the load point quickly
with little or no overshoot when the BRAKE function cycles ON or OFF.

@ Note: If the response is too slow or oscillatory, adjust the values for P,
I'and D. (For more detailed instruction, refer to Chapter 5— PID
Settings.)
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CAUTION: Do NOT EXCEED THE CAPABILITIES OF THE DYNAMOMETER OR THE POWER
SOURCE IN USE. MOTORS DRAW VERY LARGE CURRENTS WHEN HELD AT
LOCKED ROTOR AND OVERHEATING MAY RESULT. WHEN USING TORQUE
CONTROL, INDUCTION MOTORS CANNOT BE TESTED BEYOND BREAKDOWN,
EXCEPT AT LOCKED ROTOR. REFER TO SECTION 7.5 — HOW TO SET SPEED
CONTROL.

7.5 HOW TO SET SPEED CONTROL

@ Note: When using speed control, motors between 0 and 100 rpm cannot
be tested unless the dynamometer is equipped with an optional,
high resolution speed encoder.

1. Beginning with the brake in the OFF position, press SHIFT.
2. Press MAX SPEED button. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
MM WY I T WY WY M mOy CREEn
L.l AA T .o AALAA U A DJrECu

(g ) NOnnn noes omer mner
(R LU /0 /0 1L 70
BRAKE STATUS SET POINT SET POINT P | D

Figure 7-5 Max Speed Menu

3. Use UP «€ and DOWN P> buttons and the Decrease/Increase dial to set a value equal to or
slightly greater than the free-run speed of the motor under test.
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Press the SHIFT button to exit the MAX SPEED function.
Press the SPEED SET button.

Use UP € and DOWN P> buttons and the Decrease/Increase dial to set a speed equal to the
max. speed.

Note: PID values should be set at this time. See Section 5.5 — Setting the
Correct PID’s for Your Motor.

Use the Brake ON/OFF button to turn the brake ON.
Start the motor under test.
Press the SPEED SET button and adjust the set point to the desired speed.

Desired Results

The dynamometer should load the motor under test to the desired speed quickly
with little or no overshoot when the BRAKE button is cycled ON or OFF.

Note: If the response is too slow or oscillatory, adjust the values for P,
I and D. For more detailed instruction, refer to Chapter 5 — PID
Settings.

7.6 HOW TO SET OPEN LOOP CONTROL

1.

Beginning with the brake in the OFF position, press and hold the TORQUE SET button
until a second beep is heard. The open loop control menu should appear. See Figure 5-2
Open Loop Contol Menu.

Use UP «€ and DOWN P> buttons and the Decrease/Increase dial to set a value of current
equal to the percent of full scale output.

If needed, POWER UNITS and DISPLAYED UNITS can be changed while in OPEN
LOOP mode. (For further instruction, refer to Section 7.2 — How to Set Desired Power
Units.)

Use the BRAKE ON/OFF button to turn the brake ON. (Note: When the brake is on, the
only thing that can be adjusted is the set point. There are no other active settings at this
time.)

To exit the Open Loop Control mode and return to the main menu, turn the brake OFF and
press and hold the TORQUE SET button until a second beep is heard.

Desired Results

The dynamometer should load the motor under test. Because the mode is
open loop, the controller will not stabilize on speed or torque, but will apply
a constant current to the dynamometer brake. The actual loading will change
as the brake heats up or as other external factors change. The PID’s have no
effect in this mode.
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8. Computer Controlled Operation

The DSP6001 can be used with a computer to control a dynamometer and to transmit data from the
motor testing device directly to the computer. Using the DSP6001 with a computer enables the unit
to perform at its full capacity.

ABOUT THE GPIB INTERFACE

(General Purpose Interface Bus)

Magtrol instruments use the GPIB (IEEE-488 Standard) for computer-to-instrument interfacing
because:

* The GPIB parallel interface is faster than serial interfaces.

» The GPIB enables testers to access up to 15 instruments on one port. Because typical motor
testing requires that at least five separate parameters be synchronized, a system of easy, fast
access to more than one instrument is essential.

*  The GPIB has rigid data formatting and hardware standards. These standards help to ensure
that all functions will work properly when the hardware and software are installed.

w Note: The GPIB interface is not standard on most computers. An interface
card and driver software must be installed. An IEEE-488 cable
must also be installed between the computer and the DSP6001.
Magtrol recommends National Instruments Corporation hardware
and software.

(]
)
m
>
=,
(®)
P4

INsTALLING THE GPIB (IEEE-488) ConNECTOR CABLE

@ CAUTION: MAKE SURE BOTH THE COMPUTER AND DSP6001 ARE TURNED OFF
BEFORE INSTALLING THE GPIB CONNECTOR CABLE.

1. Connect one end of a high-quality, double-shielded cable to the DSP6001 GPIB
connector.

2. Connect the other end to the GPIB interface in your PC

i
==
PC
R o M-TEST
75VA 50/60Hz "\ °
- :
=S
oo
e
120 u v sy . — )

Figure 8~1 GPIB Installation
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8.1.2 CHANGING THE GPIB PRIMARY ADDRESS

Each instrument serviced by the GPIB has its own Primary Address code, which enables the computer
to obtain readings from the instrument. The factory default of the setting on the DSP6001 is 09.

Some PC interfaces can access from one to fifteen 4-bit primary addresses. Other interfaces can
access as many as thirty-one 5-bit primary addresses. The DSP6001 uses the 4-bit format. For
setup, follow the steps below.

1. Press the SHIFT button and release.

2. Press the COM SETUP button. The display should appear as follows:

4 POWER TORQU SPEED STATUS
CONTRRAST  GPIB RODRS R5-Z232 BRUD
M M alalalalyl
i ik LI

BRAKE STATUS SET POINT SET POINT P | D

Figure 8-2 Com Setup Menu Display

3. Press the button below the GPIB display until the desired primary address is reached (range
0-15).

4. Press SHIFT to exit and return to main menu.
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8.2 ABOUT THE RS-232 INTERFACE

The DSP6001 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-TX, 3-RX and 5-GND.
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Figure 8~3 RS-232 Interface

8.2.1 CONNECTION

The RS-232 connection includes null modem wiring internal to the unit. To install, use a straight
through pin-to-pin connector cable, which can be purchased from your local electronics store.
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DSP6001 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)

X
RX

YAV

GND

DIGITAL GROUND [

KO [0 |N [ [or| AN =
O [0 |N O[O~ —

N/C

Figure 84 Straight Through Pin-to-Pin Cable Connection

8.2.2 CoMMUNICATION PARAMETERS

8.2.3 Baubp 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.
2.

No parity
8 data bits
1 stop bit

Press SHIFT and release.

Press the COM SETUP button. The display will appear as shown in Figure 8-2 Com Setup
Menu Display.
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3. Press the button under the RS-232 BAUD display until the desired baud rate is reached.
4. Press SHIFT to return to main menu.
8.3 CHECKING THE DSP6001-TO-PC CONNECTION
== Note: Make sure that the DSP6001 and its host computer are communicating
before acquiring data.
1. Make sure the primary GPIB address is set correctly for the DSP6001.
2. Set the input variable to 15 characters (13 variable characters and the two required data
termination characters CR and LF. See Section 8.5 — Programming.)
3. Issue output data command “OD” and read 15 characters according to the instructions for

=&

your GPIB interface or serial.

Desired Results
* Torque/speed data will be returned.

e The error message I/O ERROR does not appear on the display panel.

Note: If the desired results did not occur, please see Chapter 10
— Troubleshooting.
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8.4 DATA FORMAT

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

SdddddTdddd.R(cr)(1f)
Or
SdddddTdddd.L(cr)(If)
Where...
S = Speed in rpm. (No leading zeroes are used.)

d = Decimal digit O through 9.

T = Torque in units selected during setup. (The torque value always contains a decimal
point.)

L = Counterclockwise dynamometer shaft rotation (left).
R = Clockwise dynamometer shaft rotation (right).

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

(o]
.
@ Note: When an “A” is in the R/L position (e.g. SdddddTdddd.A(cr)(f)), g
it is an indication that the unit is in an alarm condition. 1_>|
o)
=2
@ Note: The (cr) and (If) characters will not display.
EXAMPLE

If a motor is running at 1725 rpm clockwise, with the dynamometer loading the motor to
22.6 oz.in., the DSP6001 will return:

S 1725T22.60R

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.

8.5 PROGRAMMING
@ Note: Check the manual provided with your software for full
instructions.
8.5.1 DATA TERMINATION CHARACTERS

Use the following information to answer the formatting questions asked when installing
your GPIB software. All GPIB data acquisition systems require the use of data termination
characters. The DSP6001 uses the GPIB standard termination characters Carriage Return
(CR) and Line Feed (LF). Provide them in that order.
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8.5.1.2 Codes for CR - LF
BASIC HEX DEC
CR= |CHR$(13) |oD 13
LF = CHR$(10) |0A 10
8.5.2 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.

8.6 DSP6001 COMMAND SET

When entering a command code:
1. Type all characters in uppercase ASCII format.
2. End all commands with a CR-LF (hex 0D-0A).
3. Do not string multiple commands together in one line.
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The character # represents a floating-point numerical value following the command. Leading zeroes
are not required.

@ Note: If a command is not recognized, the I/O ERROR message will
appear in the Status Display accompanied by a beep.

8.6.1 ALarm ComMMANDS
Command . .
Code Function Explanation
ALA# Enables or disables air flow Values for # are:
alarm. 0 = disable
1 = enable
ALE# Enables or disables external Values for # are:
alarm. 0 = disable
1 = enable
ALL# Enables or disables all alarms. |Values for # are:
0 = disable
1 = enable
ALP# Sets power alarm. Sets maximum power in kilowatts. Range is 0
t0 99,999. Setting is applied to current channel.
ALS# Sets speed alarm point. Sets maximum speed in rpm. Range is 0 to
99,999. Setting is applied to current channel.
ALT# Sets torque alarm point. Sets maximum torque in input units. Range is 0
to 10,000. Setting is applied to current channel.
ALW# Enables or disables water flow |Values for # are:
alarm. 0 = disable
1 = enable
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8.6.2 CommunicaTioN CoMMANDS
Command . .
Code Function Explanation
*IDN? Returns Magtrol Identification
and software revision.
OA Prompts to return to auxiliary | Output Auxiliary prompt to return the value at
input data string. the AUX INPUT x AUX SCALING factor with
this format:
Axxxxxxcrlf
oD Prompts to return speed- Output Data prompt to return data string with
torque-direction data string. this format:
SxxxxxTxxxxxRcrlf
or
SxxxxxTxxxxxLcrlf
or
SxxxxxXTxxxxxAcrlf
R or L is the shaft direction indicator, as viewed
looking at the dynamometer shaft where:
R = right; clockwise (CW)
L = left; counterclockwise (CCW)
A = alarm condition
The speed will equal the displayed value
and the torque will be in the same units as
displayed on the front panel.
OR Prompts to return direction bit |“Output Rotation” prompt to return the value at
of TM2XX. the direction input with this format:
Ocrlf = clockwise
1crif = counterclockwise
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8.6.3 Ramp CoMMANDS

Command Function Explanation
Code
DILXX.XX Sets dynamic scale coefficient. | When using dynamic scaling, XX.XX is
multiplied by the | term to give the end | value.
DPLXX.XX Sets dynamic scale coefficient. | When using dynamic scaling, XX.XX is
multiplied by the P term to give the end P value.

DS# Enable or disables dynamic Values for # are:
scaling. 0 = disable
1 = enable
PD# Sets ramp down rate to #RPM | Specify speed range (F#) AND a stop speed
per second. (S#) before using this command. This

command programs a decreasing shaft speed
at a rate of #rpm per second. Once initiated,
the Controller will load to locked rotor unless
instructed to do otherwise.

PR * Resets ramp up or down. This command resets the ramp function, halting
* Sets speed to maximum the ramp’s progress, and returns the motor to
speed. free run.
* Turns brake off. o
PU# Sets ramp up rate to #RPM per | Specify speed range (F#) AND a start speed T
second. (S#) before using this command. This g
command increases the shaft speed at a rate J_>|
of #rpm per second. o
S# Sets start or stop speed for When this command is used with the PD 2
ramp to #RPM. (Program Down) command, the Controller will

ramp down to this speed and halt. When this
command is used with the PU (Program Up)
command, the Controller will load immediately
to this speed and ramp up to free-run.
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8.6.4

SeTtup COMMANDS

Command

Code Function Explanation
AF1# Sets the analog filter for TSC1. | Values for # are:
0 = OFF
1 = 10Hz
2 = 25Hz
3 = 50Hz
4 = 3Hz
AF2# Sets the analog filter for TSC2. | Values for # are:
0 = OFF
1 = 10Hz
2 = 25Hz
3 = 50Hz
4 = 3Hz
BT# Sets the brake type for TSC1. |Values for # are:
0 = HD
1= WB
2 =PB
DIN1# Selects instrument type Values for # are
connected to TSCA1. 0= HD
1= WB
2 =PB
3 = BRAKE
DIN2# Selects instrument type Values for # are
connected to TSC2. 0 = AUX
1= WB
2 =PB
3 = TM2XX
Mi# Enables or disables front panel | Values for # are:
controls. 0 = disable
1 = enable
NOTE: The brake ON/OFF switch on the front
panel still functions.
NS# Sets nominal speed for WB Range is 0 t0 99,999. Setting is applied to
Dynamometer. current channel.
R Resets as follows: Use this command to cancel any previous
* Manual control ON. commands.
* Brake OFF. Note: These settings are the power-on default
settings.
SFC# Enables or disables cross loop | Values for # are:
function. 0 = disable
1 = enable
SFT# Enables or disables tandem Values for # are:
function. 0 = disable
1 = enable
TSCH Selects TSC1 to be the
channel that the control loop | The TSC1 or TSC2 command should be
closes on. the first command sent during testing. All
TSC2 Selects TSC2 to be the commands thereafter will be applied to that
channel that the control loop | channel.
closes on.
TSF1# Sets scale factor for TSCH1. Range is 0 to 99,999.
TSF2# Sets scale factor for TSC2. Range is 0 to 99,999.
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Command
Code

Function

Explanation

UA#

Sets auxiliary input scaling to
#.

This command sets the scaling factor for the
auxiliary input to # units/volt. The range is 0.0
to 10000.0. Programmed value # is not saved
at power down.

UE#

Sets encoder pulse count to #.

This command selects the pulse count option
for speed transducing.
Values for # are:

0 = 60-bit
1 = 600-bit
2 = 6000-bit
3 = 20-bit
4 = 30-bit

Programmed value # is not saved at power
down.

Ul#

Sets dynamometer torque
units to #.

NOTE: For Hp and watts calculations to be
correct, the correct dynamometer torque units
must be specified.

Values for # are:

oz.in.

oz.ft.

Ib.in.

Ib.ft.

g.cm.

kg.cm.

N.mm.

N.cm.

= N.m.

oONOORWN—=O
L | | | [ A [

Torque units default to 0 (oz.in.) if out of range.

Programmed value # is not saved at power
down.

UR#

Sets readout torque units to #.

This command sets the torque unit conversion
for the torque readout.
Values for # are

oz.in.

oz.ft.

Ib.in.

Ib.ft.

g.cm.

kg.cm.

N.mm.

N.cm.

= N.m.

oONOORWN—=O
L | (| 1 B [ A

Torque units default to 0 (oz.in.) if out of range.

Programmed value # is not saved at power
down.
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8.6.5

Spreep CoMMANDS

Command
Code

Function

Explanation

F#

Sets maximum speed to # rpm.

Sets a speed range for the Controller. Must
be specified before using the speed or ramp
mode.

G#

Sets maximum speed excited
of PB.

Range is 0 to 10,000.

N

* Resets speed point to
maximum speed.

* Sets speed mode OFF.
* Sets brake OFF.

Use this command, sent alone, to reset
any previous speed-stabilized setting to the
maximum speed range.

N#

* Sets speed point to #.
* Sets brake ON.

Use this command to load the motor under
test to a specific speed value #. Issue a speed
range command (F#) first for best dynamic
response. The Controller is functioning with the
dynamometer as a closed loop system. Adjust
the speed PID values to tune the response.

ND#

Sets speed derivative to #.

Derivative value # can be any number from 0
to 99.

NDS#

Used as a multiplier for the D
coefficient in the PID equation.

Values for # are A,B,C,D, E,F, G,Horl. (See
Appendix F: Additional Scale Factor Table.)

NI#

Sets speed integral to #.

Integral value # can be any number from 0 to
99.

NIS#

Used as a multiplier for the |
coefficient in the PID equation.

Values for # are A,B,C,D,E,F, G,Horl. (See
Appendix F: Additional Scale Factor Table.)

NP#

Sets speed proportional to #
gain.

Proportional gain value # can be any number
from 0 to 99.

NPS#

Used as a multiplier for the P
coefficient in the PID equation.

Values for # are A,B,C, D, E, F, G,Horl. (See
Appendix F: Additional Scale Factor Table.)

8.6.6

Toraue COMMANDS

Command
Code

Function

Explanation

Q

* Resets torque to 0.0.
* Turns torque mode OFF.
* Turns brake OFF.

This command resets any previous torque-
stabilized command, and returns the motor to
free run.

Q#

e Sets torque point to #.
e Turns brake ON.

This is a closed loop command with its own set
of PID parameters. The units defined will be
the same as those displayed by the Controller.

QD#

Sets torque derivative to #.

Derivative value # can be any number from 0
to 99.

QDS#

Used as a multiplier for the D
coefficient in the PID equation.

Values for # are A,B,C,D,E,F, G,Horl. (See
Appendix F: Additional Scale Factor Table.)

Ql#

Sets torque integral to #.

Integral value # can be any number from 0 to
99.

QIS#

Used as a multiplier for the |
coefficient in the PID equation.

Values for #are A,B,C,D,E,F, G,Horl. (See
Appendix F: Additional Scale Factor Table.)

QP#

Sets torque proportional to #
gain.

Proportional gain value # can be any number
from 0 to 99.

QPS#

Used as a multiplier for the P
coefficient in the PID equation.

Values for # are A,B,C, D, E, F, G,Horl. (See
Appendix F: Additional Scale Factor Table.)
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8.6.7

MisceLLANEOus COMMAND

Command . .
Code Function Explanation
DIR# Selects/Deselects the quadrature | Values for # are:
input circuitry. User has access 0 = for single frequency
to up/down counter via OH1 1 = for quadrature input
command. The displayed rpm
is sent to the GPIB/RS-232 and
applied to the PID Loop.
NOTE: Only applies to DSP6001
Revision 7.5 and later versions.

I# Sets current output to #. The power supply outputs a fixed value of
current. Use any value # between 0 and
99.99%. (99.99% =1 Amp).

[OXX. XX Applies an offset to the output DAC | Values for # range from 0 to 99.99.

on channel 1 only. Used to clamp
motor speed prior to testing.
NOTE: Only applies to DSP6001
Revision 7.6 and later versions.
OH1 Returns quadrature counter Two 24-bit hex values are returned. The
information. first value is the up/down count. The
second value is an unused value.
SAVE Saves present configuration of unit
to non-volatile memory.

X Prompts to return % current output. | This command returns the % current value
in the format “I##.##”. The value will be
between 0 (no loading) and 99.99 (full
loading).

S Note: For further reference, see Appendix F — Remote Configuration Flow

Charts.
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9. Calibration

9.1

9.2

9.3

9.3.1

CLOSED-BOX CALIBRATION

The DSP6001 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.

CALIBRATION SCHEDULE

Calibrate the DSP6001:
*  After any repairs are performed.
* At least once a year; more frequently to ensure required accuracy.

BASIC CALIBRATION PROCESS

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

1. Initial Calibration Procedure
2. TSCI1 Offset and Gain

3. TSC2 Offset and Gain

4. DAC Output Offset and Gain
5. Speed Check

6.

Decimal Point Check

Items needed for calibrating the DSP6001:
» External voltage reference of 0 to 5 volts DC
* Digital multimeter (DMM)

Both instruments should have a VDC accuracy of 0.05% or better.

InITiaL CALIBRATION PROCEDURE
1. Allow the DSP6001 to stabilize in an environment with:
* An ambient temperature of 18°C to 25°C.
* Relative humidity less than 80%.
2. Turn on the DSP6001.
Allow the DSP6001 to warm up for at least 30 minutes.
4. Enable the calibration mode as follows:

bt

=
=
z
—
m
P
>
P
(@)
m

*  Turn instrument power OFF.
¢ Press in and hold the UP € and DOWN P> buttons simultaneously.
*  Turn instrument power ON.

Continue pressing the UP € and DOWN P> buttons until the display shows the software
revision date then release.

The front panel displays the actual correction factors above the ZERO and GAIN readouts (see
Figure 9—1 Calibration Display Analog Inputs).
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4 POWER TORQUE SPEED STATUS
150X AR oL OD0O0 CRLIBRRTE
ZERD DRIN 000 OO
BRAKE STATUS SET POINT SET POINT P | D
Figure 9—1 Calibration Display Analog Inputs
i Note: To exit CALIBRATE mode without making any changes, press the
SHIFT button 8 times.
9.3.2 TSC1 OFrFseT AND GAIN

1. Connect the external voltage reference common to Pin 13 of the TSC1 input connector.
2. Connect the external voltage reference high to Pin 14 of the TSC1 input connector.

7 6 5 4 3 2 1

14 13 12 11 10 9 8

1. FLOW/CLUTCH 8. +5.0 VDC COM

2. TACH.B 9.D.P.A

3.+24 VDC 10. TACH. A

4.+24 VDC COM 11. INDEX

5.-24 VDC COM 12.D.P.B

6.-24 VDC 13. TORQUE COMMON
7.+5.0 VDC 14. TORQUE SIGNAL

Figure 9-2 TSCI Input Connector

3. Apply +0.000 VDC.
4. Press the ZERO button.

5. Adjust the ZERO by turning the Decrease/Increase Dial until the displayed voltage equals
the reference voltage (within 00.10 mV).

W Note: The magnitude of change per revolution can be increased by pressing
the UP « button or decreased by pressing the DOWN P> button.

6. Apply 5.0 VDC.
Press the GAIN button.

8. Adjust the Decrease/Increase Dial until the displayed voltage equals the reference voltage
within 00.10 mV.

9. Press SHIFT to proceed to Section 9.3.3 — TSC2 Offset and Gain.
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9.3.3 TSC2 OFfrseT AND GAIN
1. Connect the external voltage reference common to Pin 13 of the TSC2 input connector.
2. Connect the external voltage reference high to Pin 14 of the TSC2 input connector.

7 6 5 4 3 2 1

14 13 12 11 10 9 8

1. SPARE 8.+5.0 VDC COM
2.N/C 9. ROT_SENS

3.+24 VDC 10. TACH. C

4.+24 VDC COM 11.N/C

5.-24 VDC COM 12. BITE

6.-24 VDC 13. TORQUE COMMON
7.+5.0 VDC 14. TORQUE SIGNAL

Figure 9-3 TSC2 Input Connector

3. Apply +0.000 VDC.
4. Press the ZERO button.

5. Adjust the ZERO by turning the Decrease/Increase dial until the displayed voltage equals
the reference voltage (within 00.10 mV).

W" Note: The magnitude of change per revolution can be increased by pressing
the UP < button or decreased by pressing the DOWN P> button.

6. Apply 5.0 VDC.
Press the GAIN button.

8. Adjust the Decrease/Increase dial until the displayed voltage equals the reference voltage
within 00.10 mV.

9.3.4 DAC Output OFFSET AND GAIN
1. Beginning in the TSC2 Offset and Gain screen, press SHIFT to proceed to the Calibration
Output DAC Display Menu. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
T () TC
TSOX D000 VOLTS
iy
PR

BRAKE STATUS SET POINT SET POINT P 1 D

Figure 9—4 Calibration Output DAC Display Menu

2. Connect meter to Pin 14 (negative) and Pin 7 (positive) of SUPPLY 1 connector.
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1. SHIELD (EARTH)

2. ELECTRICAL ALARM CHANNEL 1
3.N/C

4. PRIMARY SUPPLY CONTR. CHANNEL 1
5. SUPPLY +24 VDC

6. +5.0 VDC COM

7. CURRENT SET POINT (SIGNAL)

8. W FLOW_1

9. SHIELD (EARTH)

10. TEMPERATURE ALARM CHANNEL 1
11. STAND-BY CHANNEL 1

12. SUPPLY +24 VDC

13. +5.0 VDC COM

14. CURRENT SET POINT (ANALOG 0V)
15.N/C

Figure 9-5 Supply 1 Connector

3. Using the Decrease/Increase dial, adjust the value so that the meter reading is 0.000 volts
or within 00.20 mV.

4. Press SHIFT once.
5. Connect meter to Pin 14 (negative) and Pin 7 (positive) of SUPPLY 2 connector.

1. SHIELD (EARTH)

2. ELECTRICAL ALARM CHANNEL 2

3. CLUTCH

4. PRIMARY SUPPLY CONTR. CHANNEL 2
5. SUPPLY +24 VDC

6. +5.0 VDC COM

7. CURRENT SET POINT (SIGNAL)

8. W FLOW_2

9. SHIELD (EARTH)

10. TEMPERATURE ALARM CHANNEL 2
11. STAND-BY CHANNEL 2

12. SUPPLY +24 VDC
13. +5.0 VDC COM
14. CURRENT SET POINT (ANALOG 0V)

15.N/C
Figure 9-6 Supply 2 Connector J§>
6. Using the Decrease/Increase dial, adjust the value so that the meter reading is 0.000 volts 5
or within 00.20 mV. L
7. Press SHIFT once. The display should appear as follows: Jz>
O
m
4 POWER TORQUE SPEED STATUS
RCC TORQUE O D00 VOLTS
alulalaly
(RIRIRIRIR
BRAKE STATUS SET POINT SET POINT P | D

Figure 9—7 Calibration Accessory Torque DAC Display Menu
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8. Connect volt meter to Pin 3 (negative) and Pin 1 (positive) of ACCESSORY TORQUE-
SPEED OUTPUT.

1. ANALOG TORQUE

2. ANALOG SPEED

3. ANALOG GROUND

4. ALARM RELAY (NORMALLY OPEN)

5. ALARM RELAY (NORMALLY CLOSED)
6. ALARM RELAY (COMMON)

7. EXTERNAL ALARM INPUT

8.+5.0 VDC COM

Figure 9-8 Accessory Torque-Speed Output

9. Using the Decrease/Increase dial, adjust the value so that the meter reading is 0.000 volts
or within 00.20 mV.

10. Press SHIFT once.

11. Using the Decrease/Increase dial, adjust the value so that the meter reading is 9.000 volts
or as close as possible.

12. Press SHIFT once. The display should appear as follows:

4 POWER TORQUE SPEED STATUS
RACC SPEED O.DDO VOLTS
it
RSy
BRAKE STATUS SET POINT SET POINT P 1 D

Figure 9-9 Calibration Accessory Speed DAC Display Menu

13. Connect volt meter to Pin 3 (negative) and Pin 2 (positive) of the ACCESSORY TORQUE-
SPEED OUTPUT.

14. Using the Decrease/Increase dial, adjust the value so that the meter reading is 0.000 volts
or within 00.20 mV.

15. Press SHIFT once.

16. Using the Decrease/Increase dial, adjust the value so that the meter reading is 9.000 volts
or as close as possible.

17. Press SHIFT once to end calibration and return to main menu.

9.3.5 SpPeep CHECK

1. Connect a function generator with square wave TTL output to pins 10 (TACH. A) and 8
(+5.0 VDC COM) of the 14-pin TSC1 connector. For reference, see Figure 9-2 TSC1 Input
Connector.
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2. Verify that the speed display reads the same value as the function generator frequency.

3. If the speed display does not read the same value as the function generator, call Magtrol
customer service.

W" Note: There are no adjustments for speed calibration.
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9.3.6 DecimaL PoinT CHECK

1.

e AL e

Connect a 0.5 VDC source to pins 14 (TORQUE SIGNAL) and 13 (TORQUE COMMON)
of the 14-pin TSC1 connector. For reference, see Figure 9-2 TSC1 Input Connector.

Verify that the torque display reads 500.0.

Connect pin 9 (D.P. A) to pin 8 (+5.0 VDC COM).

Verify that the torque display reads 50.0.

Disconnect pin 9 from pin 8.

Connect pin 12 (D.P. B) to pin 8 (+5.0 VDC COM).

Verify that the torque display reads 5.000.

If the torque display does not show correct readings, call Magtrol Customer Service.

Note: There are no adjustments for decimal point location.
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10. Troubleshooting

Problem

Reason

Solution

Display indicates I/O
ERROR.

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

Use correct command and format.

Speed command sent,
but Controller does not
respond.

Communication occurred
but the Controller is not
loading the motor.

Adjust PID values.

Mechanical power reads
much higher or lower than
expected

Torque units are incorrect.

Set torque input units to match the
specifications on dynamometer
nameplate.

No GPIB communication.

Setup error and/or
hardware fault.

Check:

* GPIB address of Controller.

* GPIB cable - should be functioning
and attached to Controller and
computer interface card.

No RS-232
communication.

Setup error and/or
hardware fault.

Check:

* Baud rate of Controller.

* Pinout of serial cable.

¢ Cable attachment to Controller and
serial interface port of computer.

Dynamometer shaft does
not turn smoothly when
BRAKE is OFF.

Salient poles were set

up on the rotor by having
brake current applied with
no shaft rotation.

Start the motor and bring up to speed.
Press BRAKE button ON. Adjust
output current up to a value at least
25% of the maximum torque rating of
the dynamometer in use (if possible).
Reduce output current to 0.

Dynamometer loads too
quickly causing motor to
stall.

Input units are improperly
set up.

Set torque input units to match
specifications on dynamometer
nameplate.

Speed not reading
correctly.

Speed encoder is
improperly set up.

Set speed encoder bits to match
specifications on dynamometer
nameplate.

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

Magtrol offers a comprehensive motor testing software program to satisfy most of your programming needs. To order
your software, call Magtrol Sales at 1-716-668-5555.

A1 SIMPLE READ

while Loop T Loop

Sequence Sequence

JOOOOoO0000L0[0.1]pfldooooooo JoOOOo00 00N [0.1] pfiooooooon

From Exponential/Fract/Eng
ELnd | cneed
From Exponential/Fract/E ng

Bl | borque

String Subset
o g direction
Ci

O000000000000000000000a0 OO00000 0000000000000 0000

GPIE Read

[l
e 1 [E]

Output data <::>

@G PIE “rite

stop Mat ztop Mot

[ =[] [ =&
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Appendix A: LabVIEW Programming Examples Magtrol Model DSP6001 Dynamometer Conftroller

A.2 TORQUE STABILIZED

Sequence Sequence
IO 00000000000, 2pfll00ooooooooD TOO00000 0000001 (0. 2plldooooooooon

‘while Loop

Sequence

GPIB Wiite @GP'B Wik
. = [E| Dutput data {00 Q
Set torque to 1006 unitz JO10UE E-Ilq ." it

OO0000000000000000000000

stop  Mat

Sequence

pR=NeN=N=NeN=N-N-N=ReN=N=N 7 )] N -NeN=NeN-N-N-N=N:NeN=R=N=
while Loop

Sequence

From Exponential/Fract/Eng

I Reset torque bo O units

String Subzet
= direction
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Magtrol Model DSP6001 Dynamometer Controller Appendix A: LabVIEW Programming Examples

A3 SPEED STABILIZED

Sequence Sequence
OO0 O0 0000000000, 2/ ppl0o0oooooooo; TOOO000 00000001, 1[0. o plld00oooooood

E GPIE *rite

IEIGF'IB "frite

Set speed range SE e

to 1800 RPM =5 Program 1655 RP

M1655

1 0000000000000 00000000000000000

Sequence Sequence
TOOO0000000000T2][0..2] OO0 000000000, ;

while Loop

Sequence Sequence

1000000000 oo oooooooao ' .|:||:||:||:||:||:||:||:||:|!1[D1]E|:||:||:||:||:||:||:||:||:|

From Exponential/Fract/Eng

5 zpeed
GPIE Wiite :

Output data 10D <:> From Exponential/Fract/Eng
2112 ! BRI | borgue

String Subzet
= o
ol | direction
cm

Dooooooooooooooooooooon 5 SO O O OO O D0 0000500

stop Mot stop Mot
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Appendix B: Inertia Correction

B.1

B.2

INERTIAL EFFECT ON MOTOR TEST DATA

A major advantage of the DSP6001 is its ability to obtain full motor performance data (free run
to locked rotor) by continuous load application with an absorption dynamometer. Data acquisition
is fast, resulting in minimal motor I’R losses, and loading characteristics simulate actual end-use
applications.

When a motor is accelerating or decelerating, the measured torque is the sum of the true motor
torque + the inertial torque or stored energy of the system. Unless inertial torque is excluded, motor
performance will vary in proportion to the rate of acceleration or deceleration.

This type of error can produce problematic test results. For example, during rapid deceleration,
system inertia can produce apparent efficiency greater than 1.0. This error may occur if output power
is divided by input power without extracting the stored energy in the system.

Since “inertial effect” is only a factor when speed is changing, and because inertial torque is
proportional to the rate of change, inertial value may be expressed as a unit of torque per change
in rpm in a given period of time. With the DSP6001, properly adjusted PID values yield constant
change in rpm so that the inertial torque can be expressed as a constant.

PROCEDURE FOR INERTIA CORRECTION

1. Determine the torque Correction Factor (CF) as follows:
*  Adjust the PID loop properly
* Establish a torque value equal to the inertial torque.
2. Use the “Program Down” command (PD#) to ramp to 75% of the free-run speed.

3. Select a data point on the performance curve where speed will be approximately 78% of the
free-run speed. Let this represent the dynamic speed-torque value.

4. Immediately program your DSP6001 (Nddddd) to a speed equal to the dynamic speed value.
When the speed stabilizes, use this as the static torque value.

CF = Dynamic Torque - Static Torque
To correct your data, subtract the CF from each torque point obtained during the ramp.

Example:

SPEED VS TORQUE

DECELERATION DYNAMIC
TORQUE VALUE

N

<—78% OF FR

FR

STATIC TORQUE
VALUE

DIFFERENCE IN TORQUE

ommUT®n —»

CF = DIFFERENCE IN TORQUE |

TORQUE —»
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Magtrol Model DSP6001 Dynamometer Controller Appendix B: Inerfia Correction

B.2.1 Key CoNbDITIONS

Select appropriate value. The test point selection of 78% is typical for an induction motor.
Use a value in the linear portion of the motor curve where there is a substantial torque change
with speed.

Acquire data rapidly. Rapid data acquisition is necessary so that motor heating does not
degrade performance by adding a false difference between the static and dynamic torque
values.

Use a regulated power source. The input line voltage must be stable for the time necessary
to perform the test. Torque varies by the square of the change in line voltage.

Obtain new CF value for various deceleration/ acceleration rates. The CF is only valid
for its specific ramp rate. To calculate other CF rates, use the following equation:

CF ., = (CE , /ramp rate) X new ramp rate
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Appendix C: Front Panel/Display Menu Flow Charts

The following flow charts are a reference for navigating through the key functions of the DSP6001 Dynamometer
Controller. For step-by-step setup instructions, refer to the corresponding chapters in this manual.

O @ MODEL DSP6001
)

DYNAMOMETER CONTROLLER m PEE

BRAKE iﬂ\l'll; SEf I‘%INT ET POINT

L — m@o

1
PIIWII!UIII'IS Tllllllll UNITS %ﬂ MIKSE“IP BIIMS!TII’IIVHII SETUP &l |—:|— E
O @ IlMK!llllIIlFf mnnu!s:r SPEED SET P I D (3 DOWN @ O
C1 PRIMARY KEY FUNCTIONS
ON
BRAKE
1. | oN/oFF
OFF
o | TORQUE 0.000-
: SET 99,999
3 SPEED 0.000-
: SET 99,999
4. P 0-99%
5. | 0-99%
6. D 0-99%
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Magtrol Model DSP6001 Dynamometer Controller Appendix C: Front Panel/Display Menu Flow Charts

C.2 SECONDARY KEY FUNCTIONS

C.2.1 Power Units Menu

POWER

C.2.2 Toraue Units MEeNu

— N.cm

— N.mm

— kg.cm

| | TORQUE
SHIFT UNITS g.cm

— Ib.ft.

— Ib.in.

— oz.ft.

— oz.in.
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Appendix C: Front Panel/Display Menu Flow Charts Magtrol Model DSP6001 Dynamometer Conftroller

C.23 Max Speep Menu
MAX
SHIFT SPEED 0.000-99,999
C.24 Aux Setup Menu
ON
DISPLAY
OFF
TSCH1
CLOSE
LOOP ON
TSC2
AUX 0.000-99,999
SHIFT SETUP SPEED DAC RPM/V
TORQUE 0.000-99,000
DAC UNITS/V
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Magtrol Model DSP6001 Dynamometer Controller Appendix C: Front Panel/Display Menu Flow Charts

C.25 Com Setup Menu
BITE 19,200
(If TM 2XX
on TSC2)
9600
4800
RS-232
24
BAUD 00
1200
600
300
COM
SHIFT SETUP
GPIB
ADDRESS 0-15
CONTRAST 0-3
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Appendix C: Front Panel/Display Menu Flow Charts Magtrol Model DSP6001 Dynamometer Conftroller

C.2.6 Dyno Setup MeNu
— MAX POWER
— DYNAMOMETER
|  DYNO
SHIFT SETUP
— ENCODERS
— ALARMS
@ Note: Refer to the flow charts on the following pages for a more detailed
breakdown of MaxPower, Dynamometer, Encoders and Alarms.
C.2.6.1 MaxPower Setup Menu
TSCH
— TSC1/TSC2
DYNO MAX 1562
SHIFT ™1 seTup POWER
L MAX 0.000-99,999
POWER kW
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Magtrol Model DSP6001 Dynamometer Controller Appendix C: Front Panel/Display Menu Flow Charts

c.26.2 Dynamometer Configuration Menu

— TsCt [—

—1 BRAKE

— 10 Hz

— 25 Hz

— FILTER |—

— 50 Hz

L OFF

| byno || -
SHIFT SETUP DYNAMOMETER 1 we

—{  Tsc2 |—

—1 TM2XX

— AUX

— 10 Hz

— 25 Hz

— FILTER |—

— 50 Hz

- OFF

| SHIFT*

@ Note: Refer to flow charts C.2.6.2A through C.2.6.2H for a more detailed
breakdown based on test instrument selection. All flow charts will
be a continuation of C.2.6.2 beginning at SHIFT*.
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Appendix C: Front Panel/Display Menu Flow Charts Magtrol Model DSP6001 Dynamometer Conftroller

C.2.6.2A Hysteresis Dynamometer Setup Menu

— N.m
— N.cm
— N.mm
— kg.cm
INPUT
| UNITS g9.cm
— Ib.ft.
— Ib.in.
SHIFT — oz.ft.
— oz.in.
|| MAX 0.000—
TORQUE 10,000
C.2.6.2B Torque Transducer Setup Menu
SCALE
—1 FACTOR 0.000-99,999
>
U
SHIFT R/
p-4
=
MAX o
L] — m
TORQUE 0.000-10,000 m
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Magtrol Model DSP6001 Dynamometer Controller Appendix C: Front Panel/Display Menu Flow Charts

C.2.6.2C Aux Setup Menu

SCALE
SHIFT FACTOR 0.000-99,999

C.2.6.2D Eddy-Current Dynamometer Setup Menu

SCALE
—1 FACTOR 0.000-99,999
MAX
SHIFT TORQUE 0.000-10,000
NOMINAL
— SHIFT SPEED 0.000-10,000
C.2.6.2E Powder Dynamometer Setup Menu
SCALE
1 FACTOR 0.000-99,999
SHIFT
MAX
TORQUE 0.000-10,000
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Appendix C: Front Panel/Display Menu Flow Charts

Magtrol Model DSP6001 Dynamometer Conftroller

C.2.6.2F

SHIFT

Eddy-Current Dynamometer with Eddy-Current Dynamometer (Tandem Setup)

TSC1

SCALE 0.000—
FACTOR 99,999
MAX 0.000-
TORQUE 10,000
| NOMINAL
SPEED
SHIFT

SHIFT

TSC2

YES

NO

0.000—
10,000
SCALE 0.000—
FACTOR 99,999
MAX 0.000—
TORQUE 10,000
| NOMINAL 0.000—
SPEED 10,000
SHIFT
TANDEM
CONFIG-
URATION
SHIFT
SHIFT
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Magtrol Model DSP6001 Dynamometer Controller Appendix C: Front Panel/Display Menu Flow Charts

C.2.6.2G Powder Brake Dynamometer with Powder Brake Dynamometer (Tandem Setup)
SCALE
—| FACTOR 0.000-99,999
TSC1 MAX
SHIFT TORQUE 0.000-10,000
SCALE
—1 FACTOR 0.000-99,999
TSC2 MAX
_— SHIFT TORQUE 0.000-10,000
YES
TANDEM
—1 CONFIG-
— SHIFT ' — | URATION
NO
— SHIFT
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Appendix C: Front Panel/Display Menu Flow Charts Magtrol Model DSP6001 Dynamometer Conftroller

C.2.6.2H Eddy-Current Dynamometer with Powder Brake Dynamometer (Tandem Setup)
SCALE 0.000-
FACTOR 99,999
TSCH MAX 0.000-
SHIFT TORQUE 10,000
| NOMINAL 0.000-
SPEED 99,999
SCALE 0.000-
—| SHIFT FACTOR 99,999
TSC2 MAX 0.000-
—| SHIFT TORQUE 10,000
YES
TANDEM
— CONFIG-
URATION
NO
L SHIFT
1 [ESPEET [oooo-
Tandem OF PB 10,000
L SHIFT
SHIFT
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Magtrol Model DSP6001 Dynamometer Controller Appendix C: Front Panel/Display Menu Flow Charts

C.2.6.3 Encoder Setup Menu
TSCH
TSC1/TSC2
TSC2
20
30
DYNO
SHIFT SETUP ENCODERS BITS 60
600
6000
SPEED 0.000 -
ALARM 99,999
SHIFT
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Appendix C: Front Panel/Display Menu Flow Charts Magtrol Model DSP6001 Dynamometer Conftroller

C.26.4 Alarm Setup Menu
SHIFT
DYNO
SETUP
ALARMS
AIR FLOW
ALARM
SHIFT YES OR NO
EXTERNAL
ALARM
SHIFT YES OR NO
WATER
FLOW
ALARM
SHIFT YES OR NO
ENABLE
ALL
ALARMS
SHIFT YES OR NO
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Appendix D: Remote Configuration Flow Chairts

D.1 ADVANCED CONFIGURATION
TSC not selected yet

s ] (2]
TiRT i

Command -R Command - ALA#
Reset unit to known state Enable or disable air flow alarm
v v
Command - ALLO Command - ALE#
Turn off all alarms while configuring unit Enable or disable external alarm
Command - DIN1# Y
. ) Command - ALW#
Select what instrument is on TSC1 )
¢ Enable or disable water flow alarm
Command - TSF1# A 4
Set the scale factor for TSC1 Command - AF1#
¢ Select filter for TSCH1
Command - Ul# A 4
Set the input units for TSC1 Command - AF2#
¢ Select filter for TSC2
Command - DIN2# \
Select what instrument is on TSC2 Command - TSC1 or TSC2
¢ Select TSC to control
Command - TSF2# N
Set the scale factor for TSC2 Command - ALLA1
¢ Turn on all alarms
Command - SFC#
Enable or disable cross loop function
¢ WAIT 6 SECONDS
Command -BT#
Set brake type on TSC1 DONE
Command - SFT#
Enable or disable tandem function
v >
o)
Command - G# r-ﬁ
Select max excited speed of PB E
o
77}
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Appendix D: Remote Configuration Flow Charts Magtrol Model DSP6001 Dynamometer Conftroller

D.2 PRE-TEST

TSC selected
| sTART |

Command - UR#
Select torque readout

v

Command - ALP#
Set power alarm point (kw)

v

Command - ALS#
Set speed alarm point (rpm)

v

Command - ALT#
Set torque alarm point (readout units)

v

Command - NS#
Set nominal speed

v

Command - UE#
Select encoder pulse count

v

| DONE |
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Magtrol Model DSP6001 Dynamometer Controller Appendix D: Remote Configuration Flow Charts

D.3 RAMP

START Command - DPL#

Set the dynamic scale factor for P term
v
Command - DIL#
Set the dynamic scale factor for | term

v

Command - DS#
Enable or disable dynamic scaling

v
Command - NPS#
Select P multiplier

v
Command - NIS#
Select | multiplier

2

Command - NDS#
Select D multiplier

v

Command - NP#
Select P term
v
Command - NI#
Select | term

N2
Command - ND#
Select D term

v

Command - F
Set max speed (calculation purposes)
v
Command - S#
Set start or stop speed of ramp

v

Command - PU# or PD#
Command to ramp up or down & at what rate

2

Data commands

v
Command - PR
Terminate ramp test

>
T
o
m
4
=4
(o)
m
(77

103



Appendix D: Remote Configuration Flow Charts Magtrol Model DSP6001 Dynamometer Conftroller

D.4 SPEED

START

Command - NPS#
Select P multiplier

v

Command - NIS#
Select | multiplier

v

Command - NDS#
Select D multiplier

v

Command - NP#
Select P term

v

Command - Ni#
Select | term

v

Command - ND#
Select D term

v

Command - N#
Set speed point

v

Data commands

v

Command - N
Reset speed point
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Magtrol Model DSP6001 Dynamometer Controller Appendix D: Remote Configuration Flow Charts

D.5 TORQUE

Command - QPS#
Select P multiplier

v

Command - QIS#
Select | multiplier

v

Command - QDS#
Select D multiplier

v

Command - QP#
Select P term

v

Command - Ql#
Select | term

v

Command - QD#
Select D term

v

Command - Q#
Set speed point

v

Data commands

v

Command - Q
Reset speed point
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Appendix D: Remote Configuration Flow Charts Magtrol Model DSP6001 Dynamometer Conftroller

D.6 MISCELLANEOUS

Command - DIR#
Selects quadrature input or single frequency

Command - OH1
Returns quadrature counter values

Command - IOXX.XX
Applies offset to output DAC on channel 1

Command - I#
Set current to #

Command - X
Returns the % current value

Command - SAVE
Save configuration to NVM

D.7 DATA

Command - OD
Request torque and speed
of TSC under control

Command - OA

Request output of TSC2 torque
in Nm for TM2XX or AUX input

Command - OR
Request rotation direction of TM2XX
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Appendix F: Additional Scale Factor Table

The Additional Scale Factor Table is the same as the M-TEST Defaults file, which contains default
values for all parameters used in the testing of Magtrol Dynamometers and Torque Transducers. The
M-TEST Defaults file is subject to change as ratings on Magtrol’s Motor Test Equipment change
but the most recent version of this file can always be accessed from our Web site at
tom/support/downloads.htm#mtestdefaults. Simply click the link if you are connected to the Internet
or type the web address into your browser.

The file is saved in a tab delimited text format and can be accessed by Microsoft® Excel or LabVIEW™
programs, including M-TEST. If you need this information to configure your DSP6001 but do not
have M-TEST 4.0 or 5.0, the text file can be imported into any spreadsheet or database program and
the default values can be manually programed into the DSP6001 via the front panel menu system.
Be sure to check the file frequently to make sure you have the most current data. Please feel free to
contact our sales department at 1-716-668-5555, if you should have any questions or concerns.
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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 service
for a period of twenty-four (24) months from the date of shipment. Software is warranted to operate in accordance
with its programmed instructions on appropriate Magtrol instruments. This warranty extends only to the original
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. If 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 ASSUMES NO RISK FOR IN-TRANSIT DAMAGE.

THE FOREGOING WARRANTY IS PURCHASER’S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU
OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY
IMPLIED WARRANTY OF MERCHANTABILITY, OR FITNESS FOR ANY PARTICULAR PURPOSE OR USE.
MAGTROL SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES OR LOSS WHETHER 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 all risk of loss or damage to products upon delivery by Magtrol to the carrier. If a product is
damaged in transit, PURCHASER MUST FILE ALL CLAIMS FOR 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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Service Information

RETURNING MAGTROL EQUIPMENT FOR REPAIR AND/OR CALIBRATION

Before returning equipment to Magtrol for repair and/or calibration, please visit Magtrol’s Web site at
http://www.magtrol.com/support/rma.htm to begin the Return Material Authorization (RMA) process. Depending on
where the equipment is located and which unit(s) will be returned, you will be directed to either ship your equipment
back to Magtrol, Inc. in the United States or Magtrol SA in Switzerland.

Returning Equipment to Magtrol, Inc. (United States)

When returning equipment to Magtrol, Inc.’s factory in the United States for repair and/or calibration, a completed
Return Material Authorization (RMA) form is required.

1. Visit Magtrol’s Web site at http://www.magtrol.com/support/rma.htm to begin the RMA process.
2 Complete the RMA form online and submit.
3. An RMA number will be issued to you via e-mail. Include this number on all return documentation.
4 Ship your equipment to: MAGTROL, INC.
70 Gardenville Parkway

Buffalo, NY 14224
Attn: Repair Department
5. After Magtrol’s Repair Department receives and analyzes your equipment, a quotation listing all the necessary
parts and labor costs, if any, will be faxed or e-mailed to you.
6. After receiving your repair estimate, provide Magtrol with a P.O. number as soon as possible. A purchase
order confirming the cost quoted is required before your equipment can be returned.

Returning Equipment to Magtrol SA (Switzerland)

If you are directed to ship your equipment to Switzerland, no RMA form/number is required. Just send your equipment
directly to Magtrol SA in Switzerland and follow these shipment instructions:

1. Ship your equipment to: MAGTROL SA
After Sales Service
Centre technologique Montena
1728 Rossens / Fribourg

Switzerland
VAT No: 485 572
2. Please use our forwarder : TNT ¢ 1-800-558-5555 ¢ Account No 154033
Only ship ECONOMIC way (3 days max. within Europe)
3. Include the following documents with your equipment:

* Delivery note with Magtrol SA’s address (as listed above)
* Three pro forma invoices with:
*  Your VAT number *  Value - for customs purposes only
*  Description of returned goods *  Origin of the goods (in general, Switzerland)
* Noticed failures
4. A cost estimate for repair will be sent to you as soon as the goods have been analyzed. If the repair charges

do not exceed 25% the price of a new unit, the repair or calibration will be completed without requiring prior
customer authorization.
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