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Practical Predictive
Maintenance

TheInternet Tells All € Google Counts:

Unmodified Search 231,000

Medical 54,000
Automotive 9,500
Aviation 8,000
Diesel 5,800

HD Truck 1,200




Potential Problems with PPM
INn the Fleet Environment:

A Equipment Typically Mobile, MultDomiciled
A Definition of Failure for Cost Calculations
A Failure is Often Product of Least Component

A Diagnostics Show Condition, Not Cause:
I Vibration

i Fluid Status

I Temperature

i Flow/Pressure/Rate



Good Existing Possibilities

PRESSURE SWITCH STATUSAABS CONTROL STATUS
PARKING BRAKE STATUS ATRAILER TETHERED STATUS
WHEEL SPEED SENSOR STATUSATRAILER WEIGHT

BRAKE APPLICATION PRESSURE ABRAKE SUPPLY PRESSURE
BRAKE LIGHT STATUS ABRAKE CONTROL PRESSURE
BATTERY POTENTIAL AAUTOMATIC RAISING OF LANDING GEAR
AXLE LIFT AIR PRESSURE ACARGO AMBIENT TEMPERATURE



Cost of Random Failure

INFANT RANDOM WEAR
FAILURES FAILURES FAILURES

FAILURE
INCIDENCE

COST OF
FAILURES

TIME
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Weibull Probability Density Function




Weibull Probability Density Function




Obvious Potential Problem Areas:

A Data Overload

A Communication Protocol
i J1708 (SAE)
i J1939 (SAE)

A Common Nomenclature
A Diagnostics of Root Cause
A Cost/Benefit Equation
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ALTERNATOR
Insta-Checktm

Predictive Diagnostic Module

No charge
Keyboard
Qualcomm Display

Defective Alternator, critical,
turn off all unnecessary loads
and immediately get to a repair
facility.

Partial Charge

voltage falls below 12.5 and voltage over 12.5
> 600 RPM and > 600 RPM

Keyboard Keyboard
Qualcomm Display Qualcomm Display

Defective Alternator, critical,
turn off all unnecessary loads Defective Alternator, not

and immediately get to a repair critical, report to operations.
facility.

Over Charge
Keyboard
Qualcomm Display

Turn on electrical loads.
Lights, blower motors,etc.
Report to operations.



Low Voltage Disconnect Functions

Keyboard
Display

Battery voltage drops to
12.3 volts, the LVD activates.

|— Starts Clock at 12.3 volts

Checks Voltage Every 60
Seconds

SE2list Qualcomm

If Voltage Falls to 12.1

0 to 30 Minutes to Critical, either high loads staying on or marginal
121v batteries. Must be restarted A.S.A.P.

31 to 90 Minutes to Small load remaining on. Need to restart within
12.1v one hour.

91 to 180 Minutes Very small load remaining on. Need to restart
tol12.1v in near future.

11.5 volts in less than 60 minutes 11.5 volts in more than 60 minutes from
from original 12.3 volts activation original 12.3 volts activation
I I I I

Keyboard Keyboard

If loads are turned off, wait 5 min Truck will not likely start. Considerable time
before starting. to recharge will be required before starting.




Smart tags get SErious

Chicago meeting
has companaes

mapping future of

wireless bar code

Backers of new radio-tagged
product codes, a kind of
souped-up wireless bar code,
are heralding this as the week
the technology finally moves off
the drawing board and into the
physical world.

Unlike traditional bar codes,
Radio Frequency Identification
tags don't need to pass under a
laser reader. They're already
commnnly used by drivers with

“speed passes” at toll booths,

U.S. military (]ll.lrl(‘rmd\l(‘l’s
and ranchers tracking livestock
from “farm to for

But the MIT lab developing
the technology and sponsors
including Wal-Mart, Gillette and
Procter & Gamble are calling the
Electronic Product Code Sym-
posium, being held through
Thursday in Chicago, the
be; g of the next step. That
is, embedding the chips in
shipping crates to help big
companies save billions by
tracking their products from
factory to warehouse to store-
room.

For now, the focus is on logis-
tics: making sure there’s enough
product to fill the shelves but
not so much as to clog up
supply lines or waste away in
warehouses. Using RFID to
track individual products all the
way to the checkout line is cor
sidered Tfurther down the road,
until costs come down.

“The symposium is intended
to be a bit like a starting pistol
for this new technology,” said
Kevin Ashton, executive director
of MIT's AutoID Center. “It's
where we cross the line from
research to reality.

Vernon Hills-based Zebra
lechnologies was at fhe
Chicago event, demonstrating

MARK WELSH/DAILY HERALD

Zebra Technologies will offer companies fike Wal-Mart a new system using Radio Frequency ldenti-
fication. Here, senior manager for the system Matt Ream shows off the bar code.

@ unis
dailyherald.com/ez

Bookmark our Web page for hyperlinks
to more information

its three new printer/encoder
products for RFID.

The global tech firm intro-
duced the R110Alchemy smart
label print-and-apply engine,
and two versions of its ReMplus
UGH (900 MHz) smart label
printer/encoders.

“We've made a sizeable com
mitment to research and
development in this area,” said
Stuart Itkin, Zebra's vice presi-
dent of marketing and product
development.

“After today, we'll be introduc
ing a steady stream of new
products in the next couple of
months.”

The technology got a push —

See TABS on PAGE 3

New wireless way to track inventory
Products are tagged with computer chips that transmit information
via radio waves.

Retall applications for Radio Frequency identification (RFID)

* Monitors expiration
dates and warns when
items need to be removed

* Locates items in
stockrooms and
identifies where they
need to go in the store
» Tracks inventory
on the shelves and
informs clerk
when an item is
selling out

* |dentifies

retumned

merchandise by

date sold, store

location or whether

or not it was stolen; 2
allows customers to 7
check out by
scanning their carts

* Alerts staff
- when someone
is shoplifting

Source: Auto ID Center

Data
Overload



Where I1s the Practical Limit?

A Approaches A Tool Kits
I Reactive I EDI
I Periodic I SAIM
i Inspection i InfoLink™ System
|

Statistics Based

I Predictive _
Maintenance



Optimum Schedule for Preventive Maintenance
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Information Trumps Iron, Again

A Clean, understandable, significant data
IS the first critical step.

A Information has time & place utility.

Data
Information
Knowledge

Wisdom



Key Fleet PPM Technologies:

A On-Vehicle Communication
A Multiplex Supply Hose (not chain)

A Diagnostic Force Multipliers
I CU/ Cme Mobile Video
I Expert (decision tree) Systems
I PC and PDA Based Software to analyze J1939 data

A Functional Consumer Conditioning (process)
A R & R Training



PPM Human Resource Hurdles

A Bi Modal Experience Distribution

A Competition for Technical Talent

A Cost Consequences of Supply / Demand
A Non-Traditional Talent Pool

A Culturally Appropriate Training

A Information Synchronization






