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COGGING TEST SYSTEM

FEATURES

= Measures Detent Torque, Cogging Torque and
Friction Torque

= Torque Detection: <1mN-m...2N-m

= Rated torque range (RT):
50/100/200/500 /1000 /2000mN-m

= Accuracy: 0.05...0.1% of RT

= Angle Resolution 0.018° (5000 Pulse Per Revolution)
= Operating speed 1...10rpm (other speed optional)

= Operating Direction CW or CCW & CW+CCW

= Testrange 0...360° expandable up to 20 revolutions
= USB Interface

= Executable Specific Cogging Test Software

= Peak Detection

= X-Y, Polar and FFT Graphs

= Multi-graph capability compares up to 5 curves

OPERATING PRINCIPLE

CTS100serESs

Fig.1: Cogging Test System with optional FMF Fixed Motor Fixture
and dedicated Cogging Test Software (computer not included,
available as an option).

= Data Acquisition and Storage in text file format
= Data exportation to Microsoft® Excel®

The Drag Torque or Detent Torque is an important parameter
in Permanent Magnet (PM) motors, especially in a PM servo
motor system. The Detent Torque of PM motors is composed
of Cogging Torque and Friction Torque. The Cogging Torque
is generated by attraction/interaction of the magnetic poles to
the teeth (steel structure) within an un-energized motor. It is
one of the most important parameters of permanent magnet
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Fig.2: Example of typical curve for cogging. Friction is an average
value calculated from 0 torque. Cogging value is calculated
on the peak torque value.
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motors, which causes torque ripple, vibration and noise.
Generally the cogging torque varies with rotor position and
is defined by its peak to peak (p-p) value. Friction Torque is
attributed to mechanical assembly issues, such as bearing
resistance, assembly tolerance, or carbon-brush friction for
brush PM DC (PMDC) motors. Friction Torque is commonly
measured by its average value.
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Fig.3: When the magnets are face-to-face (above left), the force
is maximized. When the motor is running (above right), the
moving magnetic elements will first have to free themselves
from the residual magnetism before proceeding to the next
step. This resistance to advancement is named cogging.
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DESCRIPTION

Magtrol's Cogging Test System is a stand-alone test system - " r .
designed to control and measure Detent Torque, Cogging S A n | Ao Al h N N
Torque and Friction Torque. The test System includes a preci- - (1 ¢1 {] | 1] ( ( [
sion geared motor, a TS Series Torque Sensor integrating a f | [ bhor 1 11 1} |
5000 pulses encoder. CTS 100 to CTS 102 have a built-in secu- = | i ERERER 111
rity clutches to avoid system overload by mishandling when =1 [ [ [ [ | f
not in use. The geared motor drives the MUT (Motor Under :
Test) at a low speed from 1... 10rpm (other speed available as :_ | | | | [ { [
an option), while acquiring its cogging torque related to angle [ | | - { Y | 1 ! |
position. The torque measurement covers a range up to 2N-m - y ¥ ¥ y ° v ; :
(depending on the selected torque sensor) with an accuracy of e e e e e
£0.1mN-m (for TS100-50mN-m and TS101-100mN-m). The
executable software controls the system and displays acquired
data. It provides accurate peak-to-peak measurement of cog-
ging torque and displays X-Y or polar graphs as well as FFT
analysis. The software allows the storage of measured data
and provides comparison of performance data by overlaying
up to 5 graphs. A cursor can be used to read accurate values
from measurement points. Measured parameters can be saved
as text file TXT. For better accuracy and function control,
the software includes a zero offset adjustment routine which
checks transducer signal over a complete turn (test sample
MUT not connected to the system).

Fig.5: Example of X-Y plot

As a stand-alone system, the CTS only requires 100~240VAC
power. A USB interface allows direct connection to the PC on
which the software is installed. It is mounted on a PT-25 A L L L L T DL L LI L LD
grooved base plate on which the motor fixture can be fitted. Fig.6: Example of FFT plot

Vertical mounting bracket are available as an option, allowing
to mount the system in vertical position, which is particularly
recommended for very low measuring values.

L COGGING TEST SYSTEM
Models CTS100 to CTS102 can easily be scaled up or ﬂ MAGTROL CTS 102 1022
down (50, 100 or 200mN-m), simply by replacing the TS 200 Y Gregh

18.00
Sensor which is mounted in front of the unit. The software will o0
recognize the torque sensor being in use and will automatically e
adapt its measuring range. B om
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Part Number 5678 Direction cw Start Torque
Serial Number 0002 Coqging Torque 16489 mNm  Max Torque 18.571 mN m
Date 17.02.2022 15:45:18 Friction Torque 7.479mNm  Min Torque -1.001 mN m
Operator Christian Drag Torque 15723 mNm  Speed 10.0 rpm
Comments
m
Fig.4: Example of polar plot Fig.7: Example of compilated report, can be used as certificate.
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SPECIFICATIONS

MECHANICAL CHARACTERISTICS

MODEL CTS100 CTS101 CTS 102 CTS103 CTS104 CTS105
Rated Torque (RT) ® 50mN-m 100mN-m 200mN-m 500 mN-m 1N‘m 2N'm
Accuracy 0.1% of RT 0.05% of RT

Scalability of the measuring range Yes No

MEASUREMENT

Speed Range 1..10rpm9

Angle Resolution 0.018° (5000 PPR %)

Direction of Rotation Clockwise (CW) and/or Counter Clockwise (CCW) ®

ENVIRONMENT

Operating Temperature Range +10 °C...+45 °C

Storage Temperature Range 0°C...+70 °C

Temperature Influence on Zero 0.01%/°C

Protection Class P42

ELECTRICAL CHARACTERISTICS

Power Supply 100~240VAC / 50~60Hz (max. 1A)

Connection Interface USB 2.0

Connection Cable 2m cable (USB-A/USB-B) included

a) Other ranges available on request d) OpFionaIIy, CTS with max speed 20 rpm using different gear ratio could be
b) Can easily be scaled up or down (50, 100 or 200mNm), by replacing the TS deI|vergd. Lowgr speed system are howgever recommended for a better

Sensor which is mounted in front of the unit. The software will recognize the measuring quality. Other speeds are available on request.
torque sensor being in use and will automatically adapt its measuring range. e) The te§t can be performgd indifferently in one direction or the other, or in
¢) PPR means Pulse Per Revolution. both directions consecutively.
DIMENSIONS
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NOTE: All values are in metric units. Dimensions are in millimeters

MODEL TORQUE [mN-m] oA g6 B (o3 D E F G H
CTS100 50

CTS101 100

2696 (§5% 15.0

CTS102 200 250 320 600 193 213 100
CTS103 500

CTS104 1000

2896 (6% 17.1

CTS105 2000 96 (55 378 440 800 273 293 180
NOTE: 3D STEP files of most of our products are available on our website: www.magtrol.com ; other files are available on request.
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SYSTEM OPTIONS

CTS100serES

VERTICAL MOUNTING KIT

To ensure optimal value acquisition in the lower measurement
ranges (mainly with the CTS100-50mN-m), it is strongly
recommended to use the system in a vertical position.

Magtrol offers (as an option) a vertical mounting kit with acces-
sory. This kit can be used with all CTS models.
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MOTOR TESTING & SENSORS

MOTOR TESTING & SENSORS.
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MOTOR FIXTURES

SOFTWARE (CTS-TEST)

Each CTS System is supplied with dedicated software. The
system can be controlled via an ergonomic interface. It also
enables test data to be acquired and processed in text file
format. Finally, it enables the creation of compiled reports and
the export of data to Excel®.

SOFTWARE REQUIREMENT

= Personal computer with Intel® i5 processor (or
equivalent), with USB 2.0 interface

= Microsoft® Windows® 10/11 64-bit

= 8GB of RAM

= 5GB of available hard drive space

= Minimum screen resolution of 1024 x 768 px

Positioning and alignment have a great influence on the measured parameters (friction torque).
MAGTROL strongly recommended to provide a support specifically dedicated to the products to
be tested to ensure the best positioning tolerances in X-Y, and its repeatability.

Alternatively, Magtrol Adjustable Motor Fixtures (AMF Series) can be used. These extremely
versatile fixtures can accommodate motors up to 101 mm (4") in diameter. It enables easy motor
centering during testing, but does not have centering references.

ORDERING INFORMATION

ORDERING NUMBER 843- ___ -000-011

100 : CTS 100 (50 mN-m)
101 : CTS101 (100mN-m)
102 : CTS 102 (200mN-m)
103 : CTS 103 (500 mN-m)
104 : CTS 104 (1N-m)
105 : CTS105 (2N-m)

CTS - Vertical Mounting Kit 843-100-900-011

Example: CTS101 Cogging Test System 100 mN-m would be
ordered as : 843-101-000-011.

= Data save in text format or export to Microsoft® Excel®
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	RT 200 - Reaction torque sensor

