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OBD |l Catalyst Monitor?
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We haveal seenthe above diagramsdepicting
good and bad Catalytic Convertor (CAT) waveformsin
many presentations. Add to that thetypical statement
“1f thefrequency of the post-catal yst sensor approaches
the frequency of the pre-catalyst sensor, the oxygen
storage capacity of the convertor has decreased. Divide
the number of switches of the downstream oxygen
sensor (post-catalyst) by the number of switchesof the
upstream oxygen sensor (pre-catalyst) to determinethe
oxygen storage capacity of the catalytic convertor”.
What doesit all mean?

Let'stake aquick review of the CAT'sbasic
operation. The pre-catalyst oxygen sensor isalso called
the upstream oxygen sensor or thefuel control oxygen
sensor. Other namesfor the post-catalyst oxygen
sensor are the downstream oxygen sensor or the CAT
monitor oxygen sensor. During the lean swing of the
exhaust stream, the CAT stores oxygen reducing nitrous
oxidesto nitrogen. On the positive swing, the CAT
rel eases the oxygen producing water vapor and carbon
dioxide from hydrocarbons and carbon monoxide.

The ability of the CAT to store and rel ease
oxygenislimited. Typically, at avehicle’'sengineidle
speed, the CAT can store three to five seconds of the
lean swing oxygen. In other words, if the fuel mixture
isdriven lean (fuel control oxygen sensor output isa
low voltage) for three seconds, the CAT output will
change asmall amount and the downstream oxygen
sensor’soutput will stay fairly constant. Ontherich
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swing, the stored oxygen will bereleased and, again, the
CAT output will changeasmall amount and the down-
stream oxygen sensor’soutput will stay fairly constant.
After the CAT reachesitsstoragelimit, the oxygen
will be passed through to theexhaust. The downstream
sensor will thenindicate either high oxygen content (low
voltage) or low oxygen content (high voltage) depending
ontheswing. Thetermgiventothiseffectis® CAT Punch-
Thru”. Ontheleanswing, theeffectiscaled“Lean
Punch-Thru”. *“Rich Punch-Thru” occursif theeffect
takesplace ontherich swing. Both effectsareillustrated
above. Also observethe CAT monitor’svoltage* drift”
that occursbefore” Punch-Thru”. Thevoltage*® drift” and
“Punch-Thru” effectsarethe basisof thefrequency
comparison statement. Asthe CAT losesitsability to store
and release oxygen, thefive second timewill decreaseand
thevoltage* drift” will increaseinamplitude. Thenormal
richandlean swingsof thefue mixturewill produce



discernable swingsinthe CAT monitor output asthe CAT
performance continuesto degrade. Oncetheamplitude

Periodsarethesame
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reaches apredeterml ned referenceval ue, the output wi I I
be recognized by the PCM.

The frequency of the output from the CAT
monitor sensor must bethe same asthefuel control
sensor because the swings of thefuel control sensor are
what produce the output from the CAT Monitor sensor.
Thiscan beillustrated by slowing the upstream sensor
down as shown in the figure above. Note that the
periods of the two signals are the same and the down-
stream output hasameasurableamplitude. If thefrequen-
ciesarethe same, what isthe basisfor thefrequency
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comparison statement? All fuel mixtureswingswill pro-
duceoutput variation at the CAT monitor sensor. But, if
the CAT isfunctioning properly, most of the output signals
will bevery smal inamplitudeand ignored by the PCM.
Inagiventimeperiod thevariationsof thefuel mixture
caused by the upstream oxygen sensor will vary from
rapidto dow asshown above. Thedower variationsmay
produce ameasurabl e output change at the downstream
sensor based on the storage ability of the CAT.
Thenumber of switches(crosscounts) of the
upstream sensor might total 150 for athirty second time
period. Some swingswould have aperiod of .1 second
while other swings may have aperiod aslong asfive
seconds. Thesefive second swingswill produce a
measurable output at the downstream sensor. Compar-
ing the counted upstream and downstream cyclesgivesan
averagewhichisanindicator of the CAT sstorage ability.
Statigticd filteringwill takeinto consderation not only the

relativefrequenciesbut a so the swingsonwhichthe
output occurred.

Using thefigure above for an example, the
upstream swingstotal approximately 15 whilethe
downstream hasonly 3. Dividing the downstream by
the upstream asdescribed intheformulagives: 3/15=
.20. A smaller number indicates better storage capacity
with O being the best possible.

Ford used the* Punch-Thru” method to comply
with the required OBD |1 Cat monitor on the 1995 4.6
liter engine. Thiswasanintrusivetest but did not affect
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drivablility becausethe opposite processwas caused to
happen on the other bank of cylinders at the sametime.
The waveforms from aFord test sequence are shown
above. The upstream oxygen sensor’s output was
controlled by the PCM changing theinjector pulse
width which alterstheair fuel ratio in the exhaust
stream. Area“A” isdecreasing injector pulse width
whilearea“B” isincreasing injector pulse width.

General Motorsusesthe“Punch - Thru” effect
to check the CAT intheldle Catalyst Monitoring (ICM)
test. OBD Il systemsthat usethe ICM have the capabil-
ity of running the diagnostic whilethe vehicleisbeing
serviced.
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ATech wasinvolved
with the design and
manufacturing of the
electricityand
electronictrainers
currently used by
General Motors,

DaimlerChryder,

Ford, Nissan, and
Bosch.

“1I"'m impressed with
ATech's superior
dedication to quality
training. It clearly
shows in both product
design and customer
service. General
Motors is pleased!”
GM Service
Technology Group

“ Thisisthe best automo-
tiveelectronicstraining
programanywhere!”

Automotive Technology
Instructor

Wheeling High School
Whesdling, IL
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"Factory Training Programs™
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GM “ Specialized Electronic Training” (SET) Program - Model 18002TR

» Used by GM Training Centers, ASEP Schools, Saturn, John Deere, and Caterpillar
* Selected V ehicle Components
* 12-Voltand 5-Volt Power Supplies
» Complete” Factory” CoursewareAvailable
* Instructor Guide - Model 180021G
* Student Workbook - Model 18002SM

“VIRTUAL” TRAINER-SOFTWAREONLY

(Can be purchased with aSite Licensefor 5, 10, 15, or 20 stations)

This ATech software isanew low cost Complement/Alternativeto the GM SE.T.
project board. Thisprogram providesavirtual simulation of theGM S.E.T. Trainer
and theinstructional resourcesto perform the experimentsfromthe GM “Electrical/
Electronics’ Stage 1, Stage 2, and Stage 3 courses. Version for AYES™ A6 curricu-
lumisalsoavailable.

Features.  « Submount/Component Placement
» Smulated Wiring of Submounts
«\Voltage M easurements

* Resistance M easurements

* Current M easurements

* Experiment Schematics

» Simulated Component Operations
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Year 2002 Review

For the Automotive Industry Planning Council,
2002 was a difficult year. The unexpected loss of
Education Co-Chairman Jim Hannemann resulted in
much confusion and a mad scramble to locate the
organization’s documents. Industrial Co-Chairman Bill
Boyd from DaimlerChrysler retired at approximately the
same time leaving the Council with no ongoing leader-
ship.
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Additional problems came from the withdrawal
of funding from ASE and the Automotive Manufacturers
Association for AIPC. These two organizations had
funded AIPC’s annual operations for many years but
decided to stop in 2002.

Considering all the problems, it is easy to
understand why there was serious consideration given
to closing down AIPC. But, some people refused to give
up on an organization that has been in operation for
over 55 years. John Ball from Honda and Gene Pierce
from Tuscola School District stepped forward to become
the Industrial Co-Chair and Education Co-Chair. ATech
Training Inc., which has been involved with AIPC for
over 15 years, provided $20,000.00 to fund the
organization’s 2002 operation.

The year’'s start was difficult but many good
things have been accomplished. The organization’s
Bylaws were updated, a Business Plan was developed, a
new website was established, a registration process for
applications was put in place, the first AIPC Newsletter
was mailed, new State Coordinators were added, and
much more.

The Awards Dinner/Program was the best ever
thanks to the efforts of Gene Pierce and Mary
Hutchinson. Mary is the Executive Director of NATEF
and serves as the Executive Secretary of AIPC. Geneis
the Assistant Superintendent of Tuscola Intermediate School
District.

ASE, ATech Training, DaimlerChrydler, Honda, and
NACAT provided over $400,000.00 in tools, training equip-
ment, and new vehiclesfor the National Winners, National
Runners - Up, and State Winners.

In this and upcoming issues of the AIPC News-
letter, articles from the National Winners will be pre-
sented and OEM postsecondary training programs will
be featured.

What's in store for AIPC in 20037 Nobody
knows, but | have a very strong feeling that it is going
tobegood!  Fred Hines, Industrial Chairman

Automotive Industry Planning Council News
AIPC Newsdletter, Copyright Autol PC 2003 - Published by ATech Training Inc.

Daimler Chrysler College Automotive Program

The DaimlerChryder College Automotive Pro-
gram (CAP) is a nationwide effort to train and employ the
industry’s best automotive technicians. CAP seeks to
attract top talent by offering the following benefits: 1)
High Quality Automotive Education — CAP colleges are
certified by NATEF (National Automative Technician
Education Foundation). Every CAP ingtructor is a
DaimlerChryder trained experienced professional. 2)
DaimlerChrysler provides the latest vehicles, components
and ingtructional materials. It aso provides high tech tools,
including diagnostic equipment for hands-on training. 3)
Real World Training — CAP provides valuable internship
experience. Along with classroom instruction, CAP offers
on-site training at sponsoring dealerships under direction
of a master (Mentor) technician. Students rotate class time
and internship until they fulfill the requirements of an
Associate Degree in Automotive Service Technology.

The CAP program offers the industry best reten-
tion rate for graduates - approximately 70%. 70% of all
CAP graduates are still with DaimlerChryder deders 10
years after graduation. 40% are ill with the deder that
sponsored them. CAP is the only manufacturer program
that offers a written agreement/contract between student
and dealer (50/50 tuition split option available). Upon
graduation, there is 100% job placement.

If you are looking for a high paying, in-demand
job that trandates into job security, opportunities for
mobility and excellent benefits, give the CAP program a
serious look.

DaimlerChrysler administers the CAP program
through 33 schools across the United States. The National
Manager for the CAP program is Mike Collins. Peter
Riccardo — Vocational Educational Coordinator, supports
Mike Collins. For further information on the CAP Pro-
gram, please visit the webdite at
www.cap.daimlerchrysler.com
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National Winner Santa Fe Community College
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From Left to Right:
Rick Ciedla- Glabal Technical Training, DaimlerChrysler, MI, (AIPC Treasurer)
Gene Pierce - Assistant Superintendent, Tuscola Intermediate School District, M1, (AIPC Education Co-Chairman)
Ron Chappell - Automotive Program Coordinator, Santa Fe CC, Gainesville, FL
Mario Schwarz - Automotive Instructor, Santa Fe CC, Gainesville, FL
Mary Hutchinson - Executive Director of NATEF, (A1PC Executive Secretary)

The AIPC Award Can Make a Quality Automotive Training Program a Real Winner

While there is an ever-increasing shortage of
skilled automotive technicians, the average young
person of today is unaware of the many opportunities
available in the automotive field. It is imperative that
educational facilities and the automotive industry work
together to attract young people into the industry and
properly train them for a successful career and a secure
future.

The Automative Industry Planning Council has
developed standards and worked hard to help make this
possible. The AIPC presents the Automotive Award of
Excellence in Automotive Technician Training to
selected automotive programs throughout the country.
At the national level, one first place and two runner-up
awards are given each year in three program categories:
secondary, post secondary generic, and post secondary
manufacturer affiliated. Awards are also given at the
state level.

The automotive programs at Santa Fe Commu-
nity College in Gainesville, Florida have received
several of these coveted awards. Since 1994, we have
been awarded three national first place and three na-
tional runner-up awards. As part of these awards we
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have received a value of over $160,000 in funds,
equipment and training vehicles. In addition, the
national and local recognition and publicity we received
was absolutely priceless. We felt that we already had an
excellent program but as a result of working to achieve
these awards, our program was greatly improved.

Many perks came along with the awards we received.
We were able to update our equipment and our training
vehicle fleet and to add substantial funding to our
endowed student scholarship program. It has been a
win/win situation in all respects. Our program quality
has been greatly enhanced, our student numbers have
increased and our program has a very successful
placement rate.

As a NATEF evaluation team leader, | visit many
guality automotive training programs and often see
AIPC plagues and trophies on display. | am aways
asking the instructors at other schools if they are aware
of the AIPC Awards and if they have ever applied.
Many times the answer is they don’t think their program
is large enough or they don't feel they have a chance.

It is my belief that quality is where you find it
and is not necessarily measured in the size of the



program or the amount of funding available. | have
seen excellent facilities with healthy budgets that were
lacking in quality training. | have seen small facilities
in sparsely populated areas with less than desirable
funding that have very dedicated instructors and staff
who provide excellent quality training. These schools
produce very successful students who enter the work
force and become professional, skilled automotive
technicians. | believe it is the dedication and hard work
of quality staff members that makes for success. Any
automotive training program that is not applying for the
AIPC Award each year is truly missing out.

The first step to success is to obtain ASE Certifi-
cation through NATEF, if your program doesn't already
have it. This gives the program a mark of distinction
and provides current industry standards to ensure
guality up to date training.

The next step is to obtain an AIPC application
packet, make copies and set up a meeting with the
program staff to look over the forms and begin to make
plans to produce an award-winning package. Someone
should be appointed as chair of the project to keep
records and assign various tasks to staff members.
Remember to carefully read and follow instructions
accurately. It is possible to produce an otherwise
quality package but be disqualified by omitting required
information; exceeding the limit of pages; using the
improper size font or an improper loose leaf binder.
You will find that you will be accomplishing quite a
thorough review of your program as you set up the
necessary documentation. Don't be afraid to involve
everyone at your facility including administrators, staff,
instructors, students and staff from various departments
who can help you document information. Also include
your advisory committee. Set up a schedule and set a
timeline to complete various sections. You are required
to request letters of support from various groups of
people. Do this early to give them plenty of time and
you time to remind them if they procrastinate. You may
want to request more letters than you actualy need to
ensure you will get the required number. You will need
photos of your facility. Take good quality pictures and
take plenty so you can choose the most appropriate
ones.

Finish your award package early, making it as
neat and accurate as possible. Have several people
proofread the material to catch errors and to look for
methods of improvement. Make sure that all require-
ments are met. You will now need to make the appro-
priate number of copies (remember to make at least one
to keep) and forward them to the appropriate State
Director.

After completing this process, you will have
learned much about your program and how it appears to
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outsiders. You will likely have discovered many im-
provements you may want to accomplish in the future.
You will have accomplished a thorough self-evaluation.
If you have reached this point, it is likely that your staff
is very dedicated and you have a quality program
worthy of winning a first place avard. You are compet-
ing with many other quality programs and if you are not
a winner this year, you still have accomplished a great
achievement. You have developed a quality packet that
accurately presents your program. You can continue to
improve it for next year's award competition. More
important, you will now find yourself looking more
closely at ways to improve your program.

Remember, the program that wins National First
Place will be out of the competition for the next five
years. For all you know you many have been only a
few points behind them and may get your chance next
year. Just hang in there, strive for quality, apply for the
award each year and you will likely soon receive the
recognition your program deserves. | speak from
experience. This award is well worth the effort of
pursuing. Just the act of applying for it will likely turn
up ways that you can make program improvements.

Good luck, see you at the awards ceremony.
Ron Chappell
Coordinator of Automotive Technology
Santa Fe Community College

2003 AwardsProgram

The 2003 Guidelines and Application should be
available on the AutolPC website, www.autoipc.org.
Registration is required at the website to receive the
documents in an email. Ensure that the email address
you enter is correct. In year 2002, 99% of the problems
with receiving the documents was due to an incorrect
email address. The first year for registration was 2002
and proved to be very valuable in tracking submissions
from schools and obtaining input on improving the
process.

As can be seen from the Santa Fe Community
College article, the process is not complicated but
requires some time and effort. You must perform a
thorough self evaluation of your program and involve
other members of your school, including the administra-
tion. The improvements in your program that will result
from going through the process are worth the effort.

The prizes for this year's program have not been
determined as they depend on donations and commit-
ments received by AIPC during the year. If you know
of any organizations or individuals who might partici-
pate in supplying items for the winners, please email
fhines@autoipc.org with the information. Additional
funding for operations is also being solicited.
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ATech Training is a member of:

Automotive Training M anager s Council

And actively supports:

Free Electrical Troubleshooting Skills
Development Program

Autol PC (AIPC) and ATech through acollabora-
tive effort have made afree downloadable program
available onwww.autoipc.org. The program's purposeis
to devel op dectrical troubleshooting skill in both techni-
ciansand students. Itisfreefor youto use personally or
inyour classroom. All other copyright restrictionsare

Two of AIPC'sAreasof Concernare: "Reinforce-
ment and support of exigting training programs’ and
"Ingtructor Professiona Development™. Thisskill develop-
ment programistheinitia stepin addressing these con-
cerns.

Theprogramisavariation of theATech SkillsFor
Electrical/Electronic Troubleshooting (SEET) program.
Thevariationalowsfaulted circuitsto bedisplayed and
diagnosed using standard virtua instruments. Theprogram
asdownloaded containsonefaulted circuit. New faultsfor
thecircuit and new circuitswill bemadeavailable periodi-
caly ontheAutol PC websitefor downloading.

Asof February 1, additiona faultsareavailable
for download onthe AIPC websiteand all registered users
have been notified of their availability.
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