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MAGNETIC BRAKE SYSTEMS

A DIVISION OF TECHNICAL FILM SYSTEMS, INC.

1. OVERVIEW
This data sheet is a reference for the performance specifications of the dynamometer
models listed on the cover page.

The MBS dynamometers may be used to test just about any type of motor (i.e. electric,
hydraulic, pneumatic, reciprocating). Types of testing include: endurance testing, speed
versus torque curves, measure stall torque, efficiency, temperature rise, performance
verification, etc. MBS dynamometers are sold as complete systems (shown in image below)
that include: the dynamometer, controller, computer with software, calibration weight,
manual and all cables. Our systems do not require annual fees, licenses or permits. The
software is user friendly, is very configurable (i.e. changing units, display scale limits, data
acquisition rate, etc.) and has some safety precautions build in to prevent damage to the
motor under test and/or the system (i.e. brake temperature sensor, setting current limit,
setting power limit, trigger input signals).

A LAPTOP PC, WITH THE MBS DYNAMOMETER SOFTWARE,
CONTROLS THE DYNAMOMETER AND DISPLAYS SPEED,
TORQUE, POWER, ETC.

DYNAMOMETER CONTROLLER

AC VOLTAGE 8.
CURRENT TRANDUSCERS

DC VOLTAGE &
CURRENT TRANDUSCERS

MOTOR UNDER TEST. TANDARD CABLE LENGTH IS 6 FEET <18 METERS)

IOTOR MOUNTING PLATE

OTOR ADAPTER PLATE

Dynamometers, or more specifically the size of the brakes for the dynamometers, are
selected based on the required power dissipation and required torque.

The nomenclature of the dynamometer part number is described at the end of this
document. The power dissipation rating for this system is located on the bottom of the cover
page. This data sheet may also be used to determine the best configuration for a system.
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vi.

The DI3M-3.75T-FM is a direct drive system where one of the brakes may be un-coupled to
test smaller motors; the load cell measures the motor torque.

Dynamometers, or more specifically the brakes for the dynamometers, are sized based on
the required power dissipation and required torque. The benefit of this dynamometer as an
inline system is the ability to test much higher speeds than an off the shelf transmission can
handle.

The torque, speed, voltage and current ranges (and types; i.e. DC, AC) need to be specified
when purchasing a dynamometer in order to select the limits for the instrumentation. The
following performance specifications for load cells, transducers, etc. are based on vendor
specifications.

0 DI3M-3.75T-FM Data Sheet Page 5 of 16
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2. SPEED vs. TORQUE CURVE - FOR ONE MB-3.75 BRAKE
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MAGNETIC BRAKE SYSTEMS

A DIVISION OF TECHNICAL FILM SYSTEMS, INC.

3. TORQUE & SPEED OUTPUT TO MOTOR

Motor_Spd | Motor Power Pulley Ratio Qty. Brake Brake_Spd | Time
Torque Brakes Torque

(RPM) (in-0z.) (HP) (motor/brake) (in-oz./qty.) (RPM) (sec)

0 180 0 Direct drive 1 180 0 cont.

0 360 0 Direct drive 2 360 0 cont.

4,500 270 1.2 Direct drive 1 270 4,500 cont.

4,500 540 2.4 Direct drive 2 540 4,500 cont.

6,000 420 2.5 Direct drive 2 420 6,000 cont.

6,000 600 3.5 Direct drive 2 600 6,000 30

12,000 140 1.6 Direct drive 1 140 12,000 cont.

12,000 280 3.2 Direct drive 2 280 12,000 cont.
Table 1: Torque, Speed and Power (English Units)

Motor_Spd | Motor Power Pulley Ratio Qty. Brake Brake_Spd | Time
Torque Brakes Torque

(RPM) (N-cm) | (Watts) | (motor/brake) (N-cm/qty.) (RPM) (sec)

0 130 0 Direct drive 1 130 0 cont.

0 260 0 Direct drive 2 260 0 cont.

4,500 191 895 Direct drive 1 191 4,500 cont.

4,500 382 1,790 Direct drive 2 382 4,500 cont.

6,000 297 1,865 Direct drive 1 297 5,500 cont.

6,000 424 2,611 Direct drive 2 424 5,500 30
12,000 99 1,193 Direct drive 1 99 12,000 cont.
12,000 198 2,387 Direct drive 2 198 12,000 cont.

Table 2: Torque, Speed and Power (Sl Units)

The tables are based on the performance graph for the MBZ-3.75 Brake, shown in Figure 1. The 3.75
model brake has been known to operate up to 15,000 RPM but no data is available above 12,000 RPM.

4. LOAD CELL (DI3M-2.4T-FM, Measure Motor Torque)

211 oz. (6-Kg.)

3.0 inches (7.62 cm)
635 in-0z. (448 N-cm)
600 in-0z. (424 N-cm)

Max Rated Load on Load Cell
Load Cell Arm
Max Rated Torque to L.C
Max Brake Torque
Non-Linearity

HYSTEIESIS ...t 0.02% of R.L.
Non-Repeatability ............cooiiiiiiiii 0.02% of R.L.
Zer0o BalanCe ............eevviiiiiiiiiiiiiiiiiiiiiiiiiiiie +1% of R.L.

14°F to 104°F
14°F to 140°F
0.002% of Load/°F
0.002% of Load/°F
150% of R.L.*

Compensated Temperature Range
Safe Temperature Range
Temperature Effect on Output
Temperature Effect on Zero
Safe Overload

* Hard stops are in place to help prevent damage from over-load.

vli.O0 DI3M-3.75T-FM Data Sheet
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vi.

4.1

Load Cell Accuracy Plot (in-0z.)

The Torque Error plot shows the percentage error as a function of measured torque.
These plots show the range that a load cell will accurately measure. The maximum
torque to the motor is based on the maximum torque from the brake. The error plot is
based on published data from the load cell vendor.
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vi.

4.2

Load Cell Accuracy Plot (N-cm)

The Torque Error plot shows the percentage error as a function of measured torque.
These plots show the range that a load cell will accurately measure. The maximum
torque to the motor is based on maximum torque from the brake. The error plot is

based on published data from the load cell vendor.

448 N-cm Rated
Load Cell Torque

= MaxTaq.

441 N-cm Max Brake

\
\
Torque - 2 Brakes \ \

* Arm
6-kg (212-0z.) * 7.62 (cm) = 448 (N-cm)

Load Cell
Brake Torque - 2 Brakes

\ /

254 N-cm Max Stall

6-Kg Load Cell

DI3-3.75T-FM Torque Accuracy
MBZ-3.75

Brake Torque - 1 Brake

212 N-cm Max

127 N-cm Max Stall
Brake Torque - 1 Brake
“%.;l;vw

6.73 N-cm
8.97 N-cm
13.45 N-cm
- 26.9N-cm
S~

5.00%
4.00%
3.00%
2.00%
1.00%

10443 9%
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5.

vi.

SPEED MEASUREMENT

A standard brake has five magnets (alternative quantity are optional) which trigger a hall
effect sensor. The speed is averaged over one revolution of the brake. A 48-MHZ clock is
used to measure the time between magnets.

Parameter Conditions Min. Typ. Max. Units
Clock Error ~25°C +30 PPM
-10°C to 60°C +50 PPM
-40°C to 85°C +100 PPM
Brake Speed 5 magnets 12 180° KPM
30 magnets 2 30* KPM

* Theoretical speed; actual maximum speed is limited to the speed of the brake.

DATA SAMPLING
Sampling is the frequency of measuring and recording data; this rate is adjustable by the
operator.

Parameter Conditions Min. Typ. Max. Units
Sampling Rate 2.3 GHz Proc. 20 50 - ms

i.e. 50 ms = 20 samples (or readings) per second.

LAPTOP COMPUTER

Parameter Conditions Min. Typ.  Max. Units
Processor 2.3 GHz
Memory 8 GB
Display LED LCD 15.6 inches

POWER REQUIREMENTS

The MBS Dynamometer requires two 115 or 230 VAC power outlets: one for the laptop
computer and one for the controller. The brakes in the dynamometer structure receive
power from the controller.

Item Voltage Type Current Freq. # Plugs
(amps) (Hz)

Controller 115/230 VAC 1.1/0.6 50/60 1

Laptop 110-240 VAC 1.2 50/60 1

Dynamometer 24 VDC 6.0 - none

0 DI3M-3.75T-FM Data Sheet Page 10 of 16
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9. DC VOLTAGE TRANSDUCERS

9.1 Input
REANGE oo 0VDCto: 1, 5, 10, 50, 150, 200 up to 600 VDC
overload ... 2x voltage range selected
Frequency Range ..........cccccvemmviiinnnenn. DC only

9.2 Output
BasiC ACCUIACY .......evvvvvvveeriiriiininiininnnnns 1.0%
LINEANTLY ...evvvviieiiiiiiiiiiiiieieeeeee 10% to 100% F.S.
Thermal Drift ........coovveeiiiiie, 500 PPM/°C
Response TiMe ..........cuvvevvviviviiininninnnnns 250 ms

9.3 Environmental and Physical Characteristics
Operating Temperature ..............ceeeveees 0°C to +50°C
Insulation Category ..........cceevvvvvvveeeeennnn. CAT I
Vibration Tested t0 ......ovvvvvevvviiieiiiiennn. IEC 60068-2-6, 1995
Pollution Degree ......cccceeeeeeevveeiiiiceneeenns, 2
Altitude ..o, 2000-meter max.
Insulation Voltage ...........ccccccvvvvvviiiinnnnes 2500 VDC
MTBF ..o Greater than 100K hours
Relative Humidity ............ccovvvviiiiinnnenn. 5% to 95%, non-condensing
Weight ..oooviiiiiiiiiiii 0.5 Ibs.

10. AC VOLTAGE TRANSDUCERS - SINGLE PHASE

10.1 Input
RANQGE ..o 0 VAC to: 50, 150, 250, 500, 600 VAC
Overload .........cooceeeeiiiiiiicce e 2x voltage range selected
Frequency Range .......cccccccoevvviiiiviinnnn, 20 Hz to 5 kHz

10.2 Output
BasiC ACCUraCy .....ccccceeeveeeeeiieiiiiiieeeennn, 0.5%
LiN€arity ....ccovveeeeiiiiiiee e, 10% to 100% F.S.
Calibration ........ccccoeeeiiiiiiiiiiiiiieeeeeceean, True RMS sensing
Thermal Drift ... 500 PPM/°C
Response TiMe .....ccccceeeieeeiiiiiiiiiieeeee, 250 ms

10.3 Environmental and Physical Characteristics
Operating Temperature .............cceeeeenn. 0°C to +60°C
Insulation Category ..........cccvvvvvevevevennnns CAT Il
Vibration Tested to .........ccceevvieevviieiiinnnnn. IEC 60068-2-6, 1995
Pollution Degree ..........cccvvvvvevvviviiennnnnns 2
Altitude ..o 2000-meter max.
Insulation Voltage ..........oocoovveeiiiiinneenn. 2500 vDC
MTBF .. Greater than 100K hours
Relative Humidity .........ccccceeviviiiinncnnnnnn, 5% to 95%, non-condensing
Weight ..o, 0.5 Ibs.

v1l.0 DI3M-3.75T-FM Data Sheet Page 11 of 16
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11. DC CURRENT TRANSDUCERS (Split Core)

11.1 Input
RaNge ..o, 0 ADC to: 2, 5, 10, 20, 30, 50, 75, 100
.............................................................. up to 600 ADC
overload ... 4x current range selected
Frequency Range ..........cccccvemmviiiinnneenn. DC only

11.2 Output
BasiC ACCUIACY .......eevvvvvrveniiniiiiiniiiinnnns 1.0%
LINEANTLY ....vvvieieiiieiiiiiieeieeeeeeeeee 10% to 100% F.S.
Thermal Drift ........ccoovvviiiiiiiieeeen, 500 PPM/°C
Response TiMe ..........eevvvvvvivivviiniinnnnnnns 250 ms

11.3 Environmental and Physical Characteristics
Operating Temperature ..............ceeeveees 0°C to +50°C
Insulation Category ..........cceevvvvvvveeeennnn. CAT I
Vibration Tested t0 ......ovvvvvevvveiieieeeennn. IEC 60068-2-6, 1995
Pollution Degree ..........ccccvvvvvevveevivnnnnnnns 2
Altitude ..o, 2000-meter max.
Insulation Voltage ...........cccccevvveviininnnnns 2500 VDC
MTBF ..o Greater than 100K hours
Relative Humidity ............ccovvvviiiiinnnnnn. 5% to 95%, non-condensing
Weight ..oooviiiiiiiiiiii 0.5 Ibs.

12. AC CURRENT TRANSDUCERS - SINGLE PHASE (Split Core)

12.1 Input
RANGE ..ot 0 AAC to: 5, 10, 15, 20, 25, 30, 40, 50
.............................................................. up to 600 AAC
Overload .........ccoceeeeieiiiiice e 4x current range selected
Frequency Range .......cccccccoevviiiiivinnnn, 20 Hz to 5 kHz

12.2 Output
BasSiC ACCUIACY ......cevvvvvvveriiiiiriiiiiininnnnns 0.5%
LINEAITY ....vvvvieeieiiiiiiiiiiiiiiiiiiiiieieviiiiiiee 10% to 100% F.S.
Calibration ... True RMS sensing
Thermal Drift ........ccoovvviiiiiieieeeer, 500 PPM/°C
Response TiMe ..........eevvvvvviviviviniininnnnns 250 ms

12.3 Environmental and Physical Characteristics
Operating Temperature .............oceeeeennn. 0°C to +60°C
Insulation Category ...........evevvvevevvnennnns CAT Il
Vibration Tested to .........cceevveeevvvveiinnnnnn. IEC 60068-2-6, 1995
Pollution Degree ..........cccvvvvvevvvvveennnnnnns 2
Altitude ..o, 2000-meter max.
Insulation Voltage ...........cccccevvvvvieiinnnnns 2500 VDC
Y I Greater than 100K hours
Relative Humidity .............ccoovvvviicennnenn, 5% to 95%, non-condensing
Weight ..oooovvviiiiiiiiiii 0.5 Ibs.
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13. DYNAMOMETER LAYOUT - DB3M-3.7T-FM, LOAD CELL ON MOTOR
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MOTOR MOUNTING PLATE - DI3M
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15. DYNAMOMETER CONTROLLER

£000-S612 AILIWONYNAT WIANYL W/N
T 40 1 Hs | ‘3INAOW TIO¥LNOD - 3NITLNO 143
SADEY L 4D INISNED NILLMA JHL UCHUIA SKHID U C3SOSID Ridd¥

¥0 @S0 30 OL 10N ST ONV SAEHID 40 SIHETH AVITHdORId NIVIND AWW 0
“IND "SNGLSAS WTLJ “WIINHO3L 40 NOISIAIC ¥

SHILSAS DivaE JIL3NOV

NOSTIHIIW &9N3

BI/¥1/S MSA WNAavax

40 ALN3JRM IAISTIIXD L ST NCRGH [RSTIOSIC I g2 EREN e s s S a
FSINLS — WDGAIWA - NOLLJIES W] "IN NOLISDd 30 [¥vd | 310}
X
X
o
m- L]
* | _— (€ 3LON> STIYNDIS
on\\ LNdNI d3WOLSN3
.
Jd 0L g-4Sn
\\\\\\\
3 \ c8'ol $.5. .3
”..9....“
am Hw vm onuuunoo-
ooon
mw uﬁ o8oooeoce
.-
mw yﬁ a3 e o1
SiNding 3 SLNdNI
TomEe
(-]
- -
269 I 8291

c JJ90Id1 '€

7 3390141 ‘¢

TIYNDIS AOY3Y §O0L0W T
STIYNDIS LNdNI '€

SdiWv 7£°0/8T (LN3JND

J¢ 0€2/G1T :SLI0A
H3INOd e
‘ST ¥2 LHOI3A J370d1INDD T

ISALON

370V 1d333 d3M0d
CIYNYILNI> 3ISN4
HOLIMS 440/NO

a
i
SYILIWOILINILO mﬂ ’
NOILYNEITYD \m@ u@ 0

T30 avo—"|

Nv4 ONToDa—" |

0E'S

Page 15 of 16

DI3M-3.75T-FM Data Sheet

v1



MAGNETIC BRAKE SYSTEMS
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16. NOMENCLATURE OF DYNAMOMETER PART NUMBER

B5M-8.7T-FM
(VAN W

(AN J

Motor Mounting Style:
FM = Face Mount

BM = Base Mount

CB = Carriage Base

Number of Brakes:
T = Tandem System
Omitting T = single brake system

Brake Size:
17.5=MBZ-17.5 brake
8.7 = MBZ-8.7 brake
5.7 =MBZ-5.7 brake
3.7 =MBZ-3.75 brake
2.4 = MBZ-2.4 brake

Load Cell Location:
[ M = Measuring Motor Torque
L B = Measuring Brake Torque

Centerline Distance:
("3 =3inches from top of baseplate to centerline of
motor shaft.
5=5inches from top of baseplate to centerline of
_  motor shaft

System Type:
[ B = Belt Coupled system
I =Inline system

T D = Dynamometer

The load cell(s) size(s) and type(s) of voltage & Current transducers are to be specified
individually.

v1.0 DI3M-3.75T-FM Data Sheet Page 16 of 16



