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SAFETY FIRST

High speed rotors contain enough energyctmsedamage to pepleand
property. Manufacturer'ssafety precaution$1USTbe adhered to during
testing and operation of devices.

Safety goggles must be worn durirggting and operation of devices. High
speed rotors can expel higielocitydebrisduring an adverse event

WARNING
9 Never stand in front of aalongsidea spinning rotor. Stand behind at a safe distance.
9 Ensure bystanders are well away from the tagicle at a safe distance.
9 NEVERun a rotor at full speed when balancing. Mounting cradles are not designed
to restrain running devices at operational speeds.
Run devices at the slowest possible speeds to avoid injury.
Do notleaveloose itemsearbythat can be caught by a spinning rotor.
Secure all loose cables to prevent being caught in moving parts.
Always sop running devicebeforeworking on them.
Never place a limb in front of a rotor to stop it or slow it down.
Fasten devices in secure mounts wlegperating at full speed. Follothe
manufacturer’snstructionsfor correctdevice operation.
9 Strobelight may cause seizures.
9 Impulsewasnot designed for full sizeehiclesor industrial applications.

© © © ©O© © ©

Before you begin

Your safety is your owresponsibility, including proper use of equipment and safety gear,

and determining whether you have adequate skill and experience. Improper use of
modeling gear is dangerous, unless used properly and with adequate precautions, including
safety gear. Somdustrative photos do not depict safety precautions or equipment, in

order to show operating instructions more clearly. These products are not intended for use
by children. These products are intended for radio control model applications and should
never ke used on industrial equipment.

Use of our products and content on DynexHobby.com is at your own risk. It is your
responsibility to make sure that your activities comply with applicable laws, including
copyright. The United States Fire Administration (USFA) has a guide and mple steps
you can take to prevent the loss of life and property resulting from electrics.
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IMPULSE SYSTEM OVERVIEW

Introduction

Impulseis a combined dynamic balancer and vibrat@malyzerfor hobbyist It is capable of
balancing rotors and shaft assemblies to reduce wear and improve perfornmiamse.
manual outlines thémpulsesystem.

Thelmpulsesystem consistof the following parts. Thanalyzeris the central processin
unit. It collects and analysevibration signals for dynamic balancing apdctrumanalysis.
Impulseis connected to a PC veaUSRable.

The system includes an accelerometer for measuring the acceleration levels of vibration. An
infra-red detector and strobe light elsoavailablefor synchronizing the location of
corrective weightsequiredfor balancing.

Mg B WS
Accel #1 ™

ImpulseAnalyzer

USBMini Cable Accelerometer IR Sensor
(Optional)
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SPECIFICATIONS

Item Quantity

Impulse X
X
X

x

USBpowered

Maximumvoltage limits=0.3Vto 6.5V
Dimensiongouter):
10mm(0.25")(H)x30mni(2")(W)x6 mm(2.6")(L)
Maximum input voltages Chl and ChQ:3Vto 4V
Sampling frequencies (kH8):11.025, 16, 22.05, 32,
44.1& 48

ResolutiorB, 16 bits

IR Detector

X X X X X X |X

Dimensions: 0.3" x 0.5" x 0.1"

Operating voltage: 5.0V

Supply current: 25mA

Output format: analog voltage

Optimal sensing distance: 0.125"r{8n)

Maximum recommended sensing distance: 0.25"
(6mm)

Accelerometer (ACC1)

X X X X X X X X X

Range: +/3g

Sensitivity: 300 mV/g

Small, lowprofile package

1.8 V to5 Voperating range

10,000gshock survival

Excellent temperature stability

Output Type: Analog

Typical Bandwidth (kHz): 1.5kHz

E}]. ve]S5C ~RPIES,I*W iii
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IMPULSE FEATURES

IRSensor
Accelerometer 2

i‘A'c’c’:el #\2\ \

Accelerometer * Accel #1 < /ﬂlpﬂ/Sﬂ/

Item Function

On Light illuminates when power is appliedltapulse

Select Switch selects between Accelerometer 1 aAidcelerometer 2
IR Connection for infraed reference detector

Accel #1 Accelerometer 1 sensor

Accel #2 Accelerometer 2 sensdoptional)

USB USB cable connector
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CONNECTING IMPULSE

The diagram below illustrates the typical connections forlthpulsesystem.

USBCABLHmMpulsecommunicates t@ PCviaa USRable which is connected espare
USB port TheUSBcale can be connected at any timegweverthe cable must be
connected when performing balancing or vibratgpectrumanalysis.

ACCELEROMETERIust be connected to écel #1 Accelerometell is used for plane 1
during balancing

ACCELEROMETEmRIust be connected to écel #2 Accelerometer2 is used for plan@
duringtwo planebalancing

IR SENSORtust be connected tthe IR port. The IR Sensor is used during balancing only. It
is not required for the “Strob8alancingViethod”.

IR Detector —

Accelerometer 2 [ESS==. P Accerd#2)|
¥ Accel #1 =™
Accelerometer]l p—
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The following diagram illustrates the connection of sensoisnoulse. The power piran
provide +5V to sensors and external devices. If connecting devices that are powered
externally, disconnect the power pin to Impul$é&ilure to do so may damage Impduise

L B B

GNL
Powel
Signa

INSTALLING THE ACCELEROMTER

Install theaccelerometeon the rotorsuspension system. It is best to install i&in
horizontalposition. The accelerometer cdne positioned at any angle as desirdawever
the full scale deflection can be limited.

The side that has thgellowlabel is positioned downwarandglued to thedevice under
test. Experimentdiave shown that attaching the accelerometer using “Blkek” is
adequate.

This side down

N

FFFFSY y
Accl  /
Sensor

Y] Direction ‘
!/!//I/.=

NN

Wire Designation

X Black- Ground (GND)
X Red- Power(+)
X White - Signal

CAUTION

1. Securany loose cabketo the device using “Bitack” or tape This will prevent
cablesfrom getting caught in the spinning rotor and redueeschanical noise during
testing.

2. Do not install anpart of Impulseto movingor rotating parts.
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HARDWARE SETUP

Thelmpulserequires configuration in Window3he following method liistrates the
preferred setup method.

9 Open “Control Panel” in Windows. Click on “Sound” to open the available sound
devices.

1+ B3 » Cont.. » AllCont... vi e Search Contr... @

Adjust your computer’s settings ~ Viewby: Smallicons ¥

{5/ Phone and Modem
3 Power Options

[l Programs and Features
L Recovery

9 Region

4ag and Desktop Connections

aabgnition
& Storage Spaces
@ Sync Center
1% System
ﬂ Taskbar and Navigation
[ Troubleshooting

9 Click orthe “Recording™tab and double click on the recording devibat Impulseis
connected to e.g. Microphone.

| Playbadk | Recording | Sounds | Communications |

Select a recording device below to modify its settings:

Internal Microphone
Conexant SmartAudio HD
Default Device

Headset
Jabra MOVE v2.4.0 Hands-Free
C jcations Device

Microphone
USE Audio CODEC
Ready

Mic 1
Virtual Audio Cable
Mot plugged in

Line 1
Virtual Audio Cable
Ready
W

Set Default !"' Properties

o J[oma | o
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9 Clickon “Levels” tab. Ensure the volume is not muted.

Genera-l..; Listen Levels :..l;.l:-.l.vanaed-g

Microphone

0

Apply

9 Click on “Advanced”. Ensure that the default format has “2 channel, 16 bit, 44100Hz”
selected. You can choose other levels if you wish but must be “2 channel”

f.('Eenera.I"; Listen | Levels | Advanced |
Default Format

Select the sample rate and bit depth to be used when running
in shared mode,

?_ channel, 16 bit, 44100 Hz (CD Quality)

Exclusive Mode

[+] Allow applications to take exclusive control of this device

Give exclusive mode applications priority

Restore Defaults

v Cllick “Apply” and “K”
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BALANCING SOFTWARE

Introduction
DynesHobby providesanalysis tools to determine the balance of rotors. There are two tools
available listed belowlhese can bdownloadedfrom www.dynexhobby.com

Name Application

Dynex Used forall
Analysis DYNEX Hobby.com balane methods
This application
runs under
Microsoft
PRyl \\/indows.Note
that .NET 4 must
be installed for
this application to

IE function.

Copyright (c) Dynex Hobby 2014 @l

Scope Tool The scope tool cat
be used as an
alternative to the
Dynex Analysis
package. It has a
few additional
features such as
sigral generation
and vibration
recording.This
program is now
superseded.

—

9| Page © Copyright DynexHobby2016


http://www.dynexhobby.com.

HOW THE SOFTWARE MEASURES VIBRATION FOR BALANCING

The following image illustrates how the software measures vibration amplitude and phase.
Vibrationamplitudeistypically measured by channel 1 in the oscilloscope software. An
imbalance appears assmusoidalwaveform.

A marker is applied to the rotor such as a white line or a reflective strip. As the marker
passes the IR Sensor, a pulse is registered. Thisnetdse to azerodegree reference

position o the rotor. The pulse is typically measured by channel 2 in the oscilloscope
software.The time difference between the reference pulse and the sinusoidal waveform is
referred to as theghase shift Phase shift sually measured idegreesof rotation.

Note: Sometimes a perfect waveform cannot be achiele to external noise from
bearings or loosenechanicatonnectionsimpulsecan filter such noise by switching on the
filter and adjusting the “filter” dial onhte front panel until a suitable waveform is obtained
Once the filter has been set, do not change for the remainder of the balancing operation
Additional filtering can be achieved using the DynexHobby software.

Spinning Rotor
‘ Reference pulse Vibration Signal

TIME

Residual weight
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Introduction

Unbalanced rotors have=latively high force effects on bearindgdigh levels of unbalance
cancause vibration, deformation, power degradationi¢fion and cardegrade servicéfe.
In the case o&rotating shaff the unbalance causes periodical forces to the suspension
systemwhichcorresponds to the rotational speeth other words it is synchronous with
rotational speed (first order). In order to balance the rotor twrect running speedhould
be selecedin the balancing instrument he test speed is usually much lower than the
operational speed fosafetyreasors. The correct running speeceduces the disturbance
caused by the noise, harmonics, begs and blade frequencies.

The unbalance is radial in their line of action and it is a vector quaAtirgctor hasoth
magnitudeand direction. The direction carelcharacterizedy the phase between the
unbalance vector (from theenterof the shaft) and a vector to the reference point at the
shaft (from thecenterof the shatft).

Static Unbalance

The general dynamic unbalance consists of the stsitigle plang unbalance Thsis when
the masscenterline isparalleland not coincidentalith the rotational axisThis kind of
balance exists in disk shape structures. It can be eliminataccbynpensating weightThis
method is appropriatéor balanéng ducted fan units, wheels or any disc shaped rotors.

Coupled Unbalance

Theother type of unbalancé when a pair of weighkiare at two ends of the shaft buin
opposite sideto eachother (180°). The rotor is in static balance, but the centrifugal forces
will produce a moment about theenterof mass when the rotaurns. In thiscase only a
couple unbalance exist he massenterline crosesthe shaft axes at theenterof gravity.
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The couple unbalance can be compensated by two weights, a@hécpositionedo

counteract the couple unbalance at two planes. The ideal balancing task is to reduce the
inhomogeneous mass distribution caused forceatigingor removing weights along the
shaft

To perform balancing, refer to DynexHobby’s Balancing Methods Manual.
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SUSPENSION SYSTEM (MOUNTING CRADLE)

Thesuspension system or the mounting cradle is cruciasifagle or double plane
balancingThe cradle allows the rotor system to oscillate back and fioedrits natural
state. The oscillation is important fompulseto sense vibration andnalyzethe imbalance.
Note: Mounting cradles are not supplied by Dynex Hobby. Cradles can easilgebfrana
components supplied by your lotardware or electronics store

Eachsuspension system has a natural mode ofatiion or natural frequency. If tests are
conducted at the natural frequency (a specified RPM taatse’hatural vibration of the
systen), then the balancing resultsill be difficult to achieve

To avoid thisthe following recommendations should be considered:

X Run balancing at speeds above or below the natural frequency. This would be in a
region where phase angle and amplitude are flat in the charts above.

X Soft suspension construction to providéow resoname frequency.

x Allow the cradle to rock smoothly using frictionless supports. Téfg@aringsor
magnetic supports are ideal.

x Provide additional damping to reduce overshoot of the craldam rubber works
well.

X Mechanically isolate the suspension systeanfrthe bench. This can be achiensy
using a rubber mat.
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DETERMINING THE SUSPENSION SYSTEM NATURAL FREQUENCY

METHOD 1
Thefollowing is a method for identifying the suspensgystemnatural frequency.

9 Mount rotor in cradle.

9 Run motor incrementally from the lowest possible RPM to the higbefgistspeed.
Please ensure safety when operating the rotor and folanufacturer’s
instructions.Protective gear is recommended.

9 Plot the vibration amplitude and phase angle with incesital RPM.

9 The natural frequency is identified by the peak in the vibration amplitude.

A sample of thémpulsesuspension system is shown below. The ideahing speed would
be above 40Hz.
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METHOD 2
Thefollowingmethod is simple and generally usedbynexHobby.

9 Open the “Scope” software and click on the “frequency” tab.

9 Click on “peak hold”.

9 With yourrotor at rest on the cradle and sensor attached, quickly tap the cradle
support with a tap hammer. A light tap is all that is needed.

The peak frequencgenerated is your cradles natural frequency, example below. Generally
DynexHobbyradles are around 2B0Hz so balaning can be carried owtbout 40-6CHz.
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Thelmpulseis capable obeing used as a 2 channel oscilloscapestart using this function
start the “Scope” program ansklect the Impulse audio device

Connect a signal source to the signal pins ensuring the groundglsoonnected. Note
that Impulse can also supply +5V to your signal source if requingolur source signal has
its own power supply, do not feed powbkack into Impulse as it will damage the circuitry.

The following example demonstrates connectivity betweeigaalsource and Impulse.

The scope softwarkas the same tool set as seen in many commercial oscilloscopes
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Introduction
Impulseis anAC coupled devicehich is optimized to measure vibration signalsaAssult

Impulse is not capable of measuriDg voltage leveignals

Whilst measuring square wave signals, a slight decay in the peak voltage may occur when
the pulse width is significantly large. Howetis will not presenta problem formost
generalapplications.

17| Page © Copyright DynexHobby2016



TERMS & CONDITIONS

PLEASE READ THE FOLLOWING TERMS AND CONDITIONS OF USE CAREFULLY BEFORE USINGI Dyaexbifothiy siteragree
that access to and use of this site are subject to the following terms and conditions and othieablgdiaw. If you do naigree to these
terms and conditions, please do not use this site.

COPYRIGHT

The entire content inclded in this site, including but not limited to text, graphics or code is copyrighted as a collgotiveinder
copyright laws, and is the property of DynexHobby.com. The collective work includes works thegrssed to DynexHobby.com
Copyright 2012, nexHobby.com ALL RIGHTS RESERVED. Permission is granted to electronically copy and prirgdréimhsayiythis
site for the sole purpose of placing an order with DynexHobby.com or purchasing DynexHobby.cootspiéoiu may display anslibject
to any expressly stated restrictions or limitations relating to specific material, download or prinopsrf the material fronthe different
areas of the site solely for your own neommercial use, or to place an order with DynexHobby.com or to purchasexBypbby.com
products. Any other use, including but not limited to the reproduction, distribution, display esim&sion of the conterdf this site is
strictly prohibited, unless authorized by DynexHobby.com. You further agree not to change oradglgreprietary notices from
materials downloaded from the site.

TRADEMARKS
All trademarks, service marks and trade names of DynexHobby.com used in the site are tradenmeglstayed trademarks of
DynexHobby.com

WARRANTY DISCLAIMER

This site and the matials and products on this site are provided "as is" and without warranties of any kind, wheginesgxr implied.

To the fullest extent permissible pursuant to applicable law, DynexHobby.com disclaims all warmxpiess or implied, ¢tuding, but

not limited to, implied warranties of merchantability and fitness for a particular purpose andnfiingement. DynexHobby.com does not
represent or warrant that the functions contained in the site will be uninterrupted or efne®, that the defects wilbe corrected, or that
this site or the server that makes the site available are free of viruses or other harmful compobgnexHobby.com does tnmake any
warrantees or representations regarding the use of the materials in this site in terms ottheectness, accuracy, adequacy, usefulness,
timeliness, reliability or otherwise. Some states do not permit limitations or exclusions on waes;ast the above limitains may not

apply to you.

DEFECTIVE MERCHANDISE

All defective merchandise from Dyréabby.com must be returned directly to us. An email must be sent to us informing us of defective
items. All defective products can be returned for exchange under the following conditions: Mersbandst be returned instoriginal
package within 30 daysom the date of purchase. Do not write on the package. We will not exchange or refund any praituittey
product package having "defective" or anything else written on it. Returned items must be incerdlgon, with the origial packing
material, tnopened with all shipped items included.

LIMITATION OF LIABILITY
DynexHobby.com products are not toys nor intended to be used with a toy. All safety precautiomsrmecded by manufactureSIUST
be adhered to.

DynexHobby.com shall not be liable for anyapkor consequential damages that result from the use of, or the inability to use, the
materials on this site or the performance of the products, even if DynexHobby.com has been afitieegassibility of suckdamages.

Applicable law may not allow tHemitation of exclusion of liability or incidental or consequential damages, so the above limitation

exclusion may not apply to you.

TYPOGRAPHICAL ERRORS

In the event that a DynexHobby.com product is mistakenly listed at an incorrect price, Dynexd¢abbgserves the right to refuse or
cancel any orders placed for product listed at the incorrect price. DynexHobby.com reserves the médiise or cancel anguch orders
whether or not the order has been confirmed and your credit card charged. Ifcyedit card has already been charged for the purchase
and your order is cancelled, DynexHobby.com shall issue a credit to your credit card accoumatnotimé of the incorrect pce.

TERM; TERMINATION

These terms and conditions are applicable to yourupour accessing the site and/or completing the registration or shopping process.
These terms and conditions, or any part of them, may be terminated by DynexHobby.com withoutanatigetime, for any reas. The
provisions relating to Copyrights, Tradark, Disclaimer, Limitation of Liability, Indemnification and Miscellaneous, shall survive any
termination.

NOTICE
DynexHobby.com may deliver notice to you by meansmfad, a general notice on the site, or by other reliable method to the address
you have provided to DynexHobby.com.
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PARTICIPATION DISCLAIMER

DynexHobby.com does not and cannot review all communications and materials posted to or creasedsbgogessing the sit@nd is

not in any manner responsible for the content of these communicatiand materials. You acknowledge that by providing you with the
ability to view and distribute usegenerated content on the site, DynexHobby.com is merely acting as a passive conduit for such
distribution and is not undertaking any obligation or liagilielating to any contents or activities on the site. However, DynexHobby.com
reserves the right to block or remove communications or materials that it determines to be (ay@hdesiamatory, or obscen (b)
fraudulent, deceptive, or misleading, (c) imlation of a copyright, trademark or; other intellectual property right of another or (d)
offensive or otherwise unacceptable to DynexHobby.com in its sole discretion.

INDEMNIFICATION

You agree to indemnify, defend, and hold harmless DynexHobby.coem®yees, agents, licensors and suppliers (collectively the
"Service Providers") from and against all losses, expenses, damages and costs, including rezttomegyls' fees, resultig from any
violation of these terms and conditions or any activityatetl to your account (including negligent or wrongful conduct) by you or any
other person accessing the site using your Internet account.

THIRD-PARTY LINKS

In an attempt to provide increased value to our visitors, DynexHobby.com may link to sites odgrdkexd parties. However, even if the
third party is affiliated with DynexHobby.com, DynexHobby.com has no control over these linkedlkitésvhich have sepate privacy

and data collection practices, independent of DynexHobby.com. These linke@sstenly for your convenience and therefore you access
them at your own risk. Nonetheless, DynexHobby.com seeks to protect the integrity of its webdstteedimks placed upon and

therefore requests any feedback on not only its own site, but fesst links to as well (including if a specific link does not work).

RETURNS

When you using our website, and in a case of returned goods, you have to wrap it and pack it e fessible, and you vheld the
responsibility of the package conditiorhen it arrives back to us. We will NOT accept broken goods returned, that was broken while the
shipment, or new item returns in a bad condition. We may apply 20% restocking fee for returned goods
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