phenomenon is known as attenuation. Audible sound will

UL-I-RASON I C propagate further and wider than ultrasound with the same
e —— s s €nergy, because an audible sound wavelength is much
] longer than an ultrasound wavelength. For this reason ultra-

DETECTI ON sound is more directional to its source than lower frequency

audible sounds. This directional characteristic makes it

easy to pinpoint the exact source of the ultrasound even in

. The Precidioh of Ultkasdhich very loud and noisy environments (like your plant floor).
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APPLYING ACOUSTIC VIBRATION Audible T \.x i
MONITORING TO PREDICTIVE
M AINTENANCE AWAWA AWAWAW!
By Allan Rienstra, & James Hall Ultrasound "1,1.' 7 r 1-.‘,' A .llr '1.‘.f
SDT North America = :

0 What is Ultrasound?
@ How Ultrasonic Detectors Work

Sound vs. Ultrasound " . o Uit ’
. ! : - we want to listen to ultrasound, w
All sounds are produced by vibrations in bodies. In musis

: : . . _ eed an instrument capable of tran
cal instruments the sound is emitted by vibrating strings,Q ing high frequencies into a rangt
a reed. Our voice is the result of vibrations of our vo can hear (normally 200-5000
cords. The number of vibrations a body makes per Sec?\'éqt

! ) ) z is a comfortable listening
is called its frequency and is commonly referred to as hep:fnge) That is the function of ar

, , . , ultrasound detector. If we want td
Ultrasound is defined as “...sound waves having a frequens. - oLy i we need a
e limits of huma}’n NEE I I EXCESS 0f 20,Q ector with certain filters to eliminate audible or “para-
B o (herz).” So by deflnltlon,.ultrasoqndgﬁe,, noises. If we want to measure the energy of the ultra-
IR e tectable by hyman ol Uil alqled by msgr und then the detector should have digital measurement
ments capable of translating ultrasound to audible sound Babilities. This equipment can usually store the measure-

the marketplace, these instruments are commonly know ts to an onboard memory chip and transmit the data to
ultrasonic detectors and have been used for various maiB@’soMare

nance related functions for over 25 years.

C

Types of Sensors

Sound Propagation Theory _ = _

Sound i ted by longitudinal th T Ultrasonic detectors use sensors with piezo-electric quartz
| R 'S [c)lropaga_t . ty onlgl u matvvlaV(tas roxg .l %é/stals which are excited by the energy of certain ultrason-
- meoium B diess, metal, N ool TR 'Svibrations. These vibrations are sensed by the detector
moving dlst_urbr_:ln_ce that_causes_the particles of the med translated from their high frequency state to a low fre-
QUBHGUNHRICINItIS passing (o vibrate. In such waves, { Sency state. The sound quality is maintained during this

EREESIOVERWhIch the wave s passing are made to viby I slation so the ultrasound is clearly heard in a headphone.

B RS SEton n which the wave IS MOy ors are designed to receive both airborne and structure-

Ing. borne ultrasound.

Properties of Ultrasound

The energy of a sound wave diminishes the further it trav@iatment and Measurement of Signal

B e sound waves spread out in W'qfﬁfasonic or acoustic vibration is energy created by the

ing spheres their energy is dispersed over a large area. Iyﬁon between moving components (bearings, couplings,



=Ry r gear mesh, etc...). Thisto schedule downtime since the bearing is already advanced
{1 energy is really an AC to a failure state. High frequency acoustic vibration moni-
voltage or current that istoring controls the evolution
at best, highly unstableof the bearing, indicates nec
and erratic. To provide essary lubrication intervals, |8
useful data for acousticand triggers alarms beforg
vibration monitoring this the bearing enters failure
energy must be made lin-state.
ear for repeatability pur-
poses. A quality ultra- The earliest indication of
sonic detector uses Truechange means corrective
RMS conversion tech- action can be taken quickl
nigues to accomplish this. RMS means “Root Mean increase the machine’s
Squared.” It's a way of measuring an AC voltage by medonagevity. If one goal of pre-
of taking the root of mean squared samples. Basically, Tdietive maintenance is to extend the lifespan of production
RMS measurement is a technique that provides consisteathines then monitoring acoustic vibrations must play an
theoretically valid measurements of electrical signalgegral role.
derived from mechanical phenomena such as strain, stress,
vibration, shock, expansion, bearing noise, and acoufiemember that ultrasonic inspection controls and trends the
vibration. The electrical signals produced by these mechawelution of bearing wear. It should not be considered a
ical actions lare often noisy, non-periodic, non-sinusoide¢placement for vibration analysis, rather an enhancement
superimposed on DC levels, and require True RMS ftw, any good vibration based predictive maintenance pro-
valid, accurate, and repeatable measurements. gram. Because of the relative low cost of ultrasonic detec-
tion equipment, this technology is also an excellent choice
for small and medium sized companies with smaller budg-
G Acoustic Vibration Monitoring ets dedicated to capital equipment.

I e

What is Acoustic Vibration Monitoring?

Bearings, good or bad, new or old, produce ultrasonic f
tion as the internal rolling elements turn against the in
and outer raceway. A good bearing will produce less

acoustic energy than a bearing with typical wear flaws such .

as pitting, spalling, flattening of the balls, and scarring bfStablish a Route-Based Method of Data
the raceway. Likewise, the friction absorbing properties Gollection

grease means a well-lubricated bearing produces less figq,, s itrasonic instruments allow greater flexibility than

Trending Bearing Wear with
n Ultrasonic Detection

| | 1T : 11 -way communications with PC's.
ding ultrasonic emissions increase. Monitoring and trer_]\ﬁbration monitoring means establishing a route-based

ing high frequency bearing energy allows us to determige,qg of data collection similar to that of your vibration
proper lubrication intervals and predict when the bearifg soq ~ Establish routes or groups of machines in a logical

enters its FIRST stages of wear. sequence and identify asset names to each measurement
point for storage, trending, and time-based graphical repre-

. . | Al | . sentation of bearing condition.
Acoustic Vibration Monitoring vs Vibration K

Analysis

Ultrasonic inspection must not be confused with low frddeasured Value (dBmV) and its Correlation to
quency vibration analysis. Low frequency vibration mea&ondition

urements (velocity or displacement) indicate a bearing in g\yhe outset, the goal is to establish a baseline or normal
advanced state of wear and provide information about rgat 4ting range for each bearing to be checked. Throughout
cause of premature failure (misalignment, imbalanGgy jite of a bearing its ultrasonic level should remain rela-
etc...). Normally there is a smaller window of opportunltt\,(vely constant (+/- 3 or 4 dBmV). As the condition of the



bearing changes, increases in acoustic energy due to etmeincrease of 8 to 10 dBuV over historical baseline indi-
lubrication breakdown or structural breakdown will beates a need for lubrication. This is confirmed by listening
observed. Increases correspond with an elevated readinthe bearing’s acoustic qualities in the headphones, or by
(dBmV) on the instrument. Trending acoustic energy wittewing the waveform on a spectrum analyzer. Bearings
data logger software allows the user to accurately predaking lubrication will sound louder, with a rough growl,
when lubrication should be applied to a bearing, and whesmpared to the relatively smooth whirring noises of a well-
the bearing itself is entering early failure stagegreased bearing. The waveform on an oscilloscope will
Remember, trending acoustic vibration warns us of the esttew inconsistent peaks if the bearing is lacking grease.
liest signs of change in a bearing. Diligent use of the infor-

mation gathered results in better lubrication practices and

extended bearing life. The desired result is a much largtrasonic Detectors Can Tell Us When to Stop
window through which to schedule repairs and change o@yeasing

An ultrasonic detector tells us when its time to grease, and
also when its time to stop greasing. Some ultrasonic detec-
tors offer a lube adaptor that attaches an ultrasonic contact
sensor to any standard grease gun to permit listening and
lubricating simultaneously. While listening to the bearing’s
sound quality in the headphones, begin pumping the grease
gun, giving only one half* pump at a time. The sound qual-
ity changes as the grease reaches its intended destination.
Re-take the dBuV measurement and compare. You will
notice a change in amplitude once the grease reaches the
bearing. Stop greasing. Re-take the dBuV measurement and
compare. In most cases the sound level or dBuV will be
lower than the original baseline. Again re-take the reading
and store the new baseline for future reference. If, after the
initial half pump of grease you notice an increase in the
sound level stop lubricating and wait 10-15 seconds for the

11 o . 1 L tso'.lnd ultrasound level to stabilize. If it does not stabilize or
To optimise ultrasonic inspection techniques it is essen Tk L
ecrease, stop lubrication the bearing.

to listen to the bearings; not just read the values on the di$
play. Listening to the ultrasound of a bearing provides s
nificant qualitative information that correlates to the mes
ured values. A low, muffled smooth noise associated to s
ble values indicates a normal functioning bearing. A st
dent high-pitched noise indicates a lack of lubrication,
overload or a rotation speed beyond spec of the bearing
crackling noise associated to unstable or high dB val
indicates faults, wear or loose metal particles in the lub
cant. Ultrasonic detectors provide an excellent quantitat
measurement via the digital display, but do not ignore ft
gualitative information provided by the headphone outp

Ultrasound Detection for Your
Lubrication Program

Lubricant absorbs energy created by friction between ttfegrease gun is capable of producing 150 to 200 pounds
rolling elements of a bearing. Acoustic vibration is lower square inch of pressure. For this reason, we caution
when the bearing is properly lubricated but as the lubrigaainst ever using a full pump of grease to avoid over lubri-
tion film breaks down this energy logarithmically increasesation and creating unnecessary damage to the bearing,
even though the bearing may not have any significant wesals, and motor.



If too much grease is applied the overage may enter itngpection is an excellent stand-alone technology for all
motor and cause a short, leading to a motor failure. In oogintenance departments wanting to start or enhance a
experience you will hear a slight increase while lubricatingpration monitoring program. Vibration analysts will also
(it may be after one or two, half pumps of grease). Soneap immediate benefits by implementing acoustic vibration
time may have to pass for the increase to settle downnamnitoring techniques to enhance their existing vibration
lower. If it does not settle down stop lubricating. The balilsutes. The more “good” information we can give our-
may be pushed up against the raceway due too much greabees, the better able we are to make the right decision
being applied. By using half pumps with the grease gabout the relative health of our production machines.
instead of full pumps, we are trying to avoid this pressure

bu”d up In most C&SGS, us'ng the half pump method a'ﬁﬁc*******************************************

listening with ultrasound will avoid over lubrication.

We suggest that this be done to all critical motors at least
once, and all other critical bearings that are not read by
vibration because of slow speed or accessibility. . .

. 4 For more information about AVM™

G Conclusions and Summary Technology please contact:

The goal of any predictive maintenance program shouldg(J:)T North America

to arm yourself with tools that give you the best informati
to make an informed decision on the condition of yoﬂ:'800'667'5325 Tel

plant’s production machinery. Ultrasonic detection enabl§s 8(0)(0-224-1546 Fax
us to hear the earliest signs of machine failure and lubrica-

tion breakdown; normally with a large enough window to )
act within the confines of a planned shutdown. UltrasofdVW.sdtnorthamerica.com

Overgreased Your Bearings?

AVM Technology

* Listen
* Measure
* Trend
_ * Alarm : :
Ultrawave 170MD: The Smartest * Lubricate Acoustic Grease Gun Adaptor
Ultrasonic Detector in the World Do it Right the First Time

Call Today and Receive Our
Ultrasonic Lube Training CD-ROM FREE!

Toll Free 1-800-667-5325

www.sdtnorthamerica.com




