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in dealerships, but not anymore!

HYDROGEN
FUEL CELL VEHICLES

What auto repair techs need to know
about this technology.

(@ THE REBEL MODULE

A corrupted data bus has this Chrysler
appearing possessed and its owner on his
last nerve.
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SHOP WEBSITES
MADE EASY

Make an impression with a professional website designhed just for your shop.
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WEBSITE SERVICES

Connect with your customers on the go with features and tools to
drive engagement and increase loyalty, including online scheduling,
mobile-friendly design, the Online Garage tool and more!

Get started at
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IS YOUR BUSINESS READY FOR A C0O0?

At some point, you need to pull away from the day-to-day
operation of the business.
MIKE HALEY

OVERCOME FEAR WITH BRANDING

Don't just copy and paste what the competition is doing.
Create your own unigue brand and love your shop again.
DENNIS MICHAEL

SHOULD YOU HAVE A BUSINESS PLAN?

Whether thriving, failing, or just making it, a business plan can
help ensure the growth of your shop.
JENNIFER LANG

ASE 50 YEARS

52

WHY GET CERTIFIED?

Technicians and shop owners explain the importance
and significance of holding an ASE certification.

ASE NEWS

A look at some of the significant updates from ASE over
the past year

TEST TIME

Can you ace all these questions on advanced engine
performance?

ENTRY-LEVEL CERTIFICATION

The program is designed for students about to begin their careers
in the field and helps shop owners find qualified job candidates.
GEORGE ARRANTS
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KEY PROGRAMMING IN THE AFTERMARKET

Key programming has typically been done in the dealership parts
or service department, but not anymore.
BRANDON STECKLER

WHAT TECHS NEED TO KNOW ABOUT
HYDROGEN FUEL GELL VEHICLES

The hydrogen fuel cell electric vehicle is not a new concept.
Although it has previously debuted, it has yet to settle in as
mainstream technology.

MICHEAL SMYTH

THE REBEL MODULE

Data is only as reliable as the infrastructure it resides in. A
corrupted data bus has this Ram appearing possessed and its
owner on his last nerve.

ROSS COLKET

GRANDFATHER PUSH-TO-START

Even the oldest of technologies may be new to your work bay.
But your understanding of the system configuration should be
what drives your diagnostics.

JOHN ANELLO

TESTING THE ECM: READ THIS BEFORE YOU
ORDER A REPLACEMENT

The diagnostic flow chart's next step says ‘Replace ECM,’

but are you sure it's the problem?
PETE MEIER

PERFORMING A COMPLETE DIAGNOSIS

The Catalytic Converter Efficiency Below Threshold DTCs — P0420
and P0430 - are the most common DTCs technicians face in the
shop. To make sure your repair keeps the Check Engine light off,
check out the tips I have for you in today's The Trainer!

PETE MEIER
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Capturing the correct diagnostic data is
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efficient and accurate diagnosis.
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WE ALWAYS DELIVER
FOR AUTOMOTIVE

Whatever rolls your way, our uniforms and
services experts have you covered, so you can
work harder, smarter, and safer.

Explore our offerings like Red Kap ZeroSkratch,”
OilBlok Technology, and classic ripstop fabric.

11

UNIFORMS
SERVICES
SOLUTIONS

t= Scan the code or
7 call (888) 831-1787 to get
= started on your custom
. uniform program.




INDUSTRY NEWS

ELECTRIC VEHICLES

THE IMPACT OF ELECTRIC AND
HYBRID VEHICLE REPAIRS ON
INDEPENDENT REPAIR SHOPS

Study reveals impact of BEV
a and HEV repairs on independ-
ent repair shops
IMR Inc. interviewed 500 independ-
ent repair shops between June 1
and June 30 in order to update its
findings from 2021 on how battery
electric and hybrid vehicle service
is impacting independent repair
shops in the U.S.
The findings include in-
formation on:
« Investment in tools/equipment and
training for BEVs and HEVs
« Marketing practices for these ser-
vice capabilities
« Shops’ views on when they ex-
pect BEVs and HEVs to impact
their business
In 2021, when shops were asked
if they expected BEVs/HEVs to im-
pact their business within the next
ten years, 55.1 percent responded
“yes.” In comparison, the new find-
ings state that 41.9 percent of shops
expect BEVs/HEVs to impact them
within the next two years.
Additionally, the new findings in-
dicate that a portion of business for
55 percent of independent repair
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shops comes from servicing battery
electric vehicles. Since 2021, re-
pair shops are seeing a 0.8 percent
increase in BEV and a 0.3 percent
decrease in HEV service numbers.
This has resulted in an average of
3.9 percent of total business coming
from BEVs and HEVs, which makes
up about 5.9 percent of shop busi-
ness overall.

Shops with eight or more are still
receiving more BEV/HEV business
(5.4 percent BEH, 7.7 percent HEV)
than shops with one to three bays (3
percent BEV, 4.3 percent BEV). Also,
in terms of marketing their service
capabilities for BEVs/HEVs, only 15.2
percent of small shops engage in this
while 43.2 percent of larger shops do.

As BEVs/HEVs become more pop-
ular among consumers, 42.4 percent
of repair shops have invested in tools/
equipment to service BEVs/HEVs and
41.2 percent have invested in training
for their technicians compared to last
year when only 27.5 percent invested
in tools/equipment and 30.5 percent
invested in training.

To view the full updated report

from IMR, go to bitly/3QJVgwl. IZ

ASSOCIATIONS

AASP-MISSOURI MEMBERS
VOTE TO MERGE WITH MID-
WEST AUTO CARE ALLIANGE

In a unanimous vote, the members of
AASP-MO (Alliance of Au- Mﬁ
tomotive Service Providers e
of Missouri) have elected M
to merge with the Midwest =
Auto Care Alliance. Effective Nov. 1, AASP-
MO will close its doors, and members will
become part of the MWACA organization.
MWACA will add the Gateway Collision
Chapter to its long list of active chapters in
the Midwest, as well as merge the organiza-
tion’s two St. Louis mechanical chapters.
AASP-MO and MWACA have worked
together over the years to educate the Mis-
souri State Legislature on various industry-

related issues. Their joint work included
working to prevent the elimination of Mis-
souris vehicle safety inspection legislation.

Seeing the benefits of merging to make
the numerous benefits, services, and pro-
grams available to AASP-MO members,
Ron Reiling, AAM (current AASP-MO
executive director) reached out to Sheri
Hamilton, executive director for Auto Care
Alliance and the Midwest Auto Care Alli-
ance, to discuss the possibility of joining
forces once more, but this time on a per-
manent basis.

Reiling, with his 23 years of experience
as AASP-MO’s executive director and
over 50 years in the industry, will be join-
ing MWACA as the St. Louis area liaison
and legislative lobbyist and will monitor
the legislative activities that affect the in-
dustry. Ron will continue to work closely
with the Gateway Collision and St. Louis
Mechanical Chapters. He will also repre-
sent MWACA on the many secondary and
postsecondary school advisory boards and
industry committees for both mechanical
and collision.

MWACA and its national parent orga-
nization, the Auto Care Alliance, continue
to grow daily, with this merger being an
excellent example of its growth and future
opportunities. ZZ
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THINKCAR

WIN WITH TECHNOLOGY!
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o Composite body panels ,

L o Single lug wheels

9 Independent rear suspension

o Larger brakes

e Rack & pinion steering

o Transaxle configuration

o Sealed underbody with
underwing & rear diffuser

e Louvered hood
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Just like NexGen cars, our Platinum Series
tools feature the most advanced technology!

Advanced operating system based on the - High-performance telecommunication based
latest & fastest Android version chipsets

Unbeatable vehicle coverage with special +  Solid state memory for greater access speed &
feature access shock protection

We invest over $200 million annually in research and development to ensure our tools provide
outstanding performance, are easy of use and deliver unsurpassed coverage!

Dare to compare side by side to your current scan tool!
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US Tech Support Ph: 833-692-2766 | Business Hours Mon - Fri 8am - 5pm PST
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SOCIAL MEDIA INFLUENCERS

SEMA ANNOUNCES NEW AUTOMOTIVE INFLUENGER
OF THE YEAR AWARD

a To recognize content creators
and social media influencers
who have significantly impacted the
automotive industry, Specialty Equip-
ment Market Association (SEMA) has
created its new Automotive Influencer
of the Year award.

This award will be presented at the
2022 SEMA Show Industry Awards
Banquet to honor an influencer who
has built an engaged audience and uses
his or her platform to positively impact
car enthusiasts of all ages, SEMA an-
nounced in a recent press release.

“So many automotive influencers
have built up a tremendous voice to
help promote, shape, and protect the
automotive industry,” said SEMA Chair-
man James Lawrence. “Each of them
has the ability to share their stories and
connect with their fans in a unique and
impactful way. They also generate tons
of excitement and enthusiasm for the
automotive industry. They are a big
part of being an automotive enthusiast
today, and it's time we recognized them
for their contributions”

WOMEN IN THE AUTOMOTIVE AFTERMARKET

ALL-FEMALE VEHICLE BUILD SHINES LIGHT ON WOMEN IN THE AFTERMARKET

The Ford Bronco for the 2022
s SEMA Businesswomen’s Net-
work (SBN) All-Female Vehicle Build
recently arrived at the SEMA Garage in
Diamond Bar, Calif,, marking the begin-
ning of a new project to generate excite-
ment and shine a light on the women
in the aftermarket industry. The build
began the week of July 18 and will be
completed in late October, just before
the SEMA Show in Las Vegas.
The project is in partnership with
Ford’s Bronco brand, which donated
the 4-door Ford Bronco Wildtrak. The
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Finalists will be selected based on
their presence and influence across
social media channels, including You-
Tube, Instagram, Facebook, and TikTok.

The top five finalists will be an-
nounced in September and then hon-
ored on-stage at the 2022 SEMA Show
Industry Awards Banquet in November.

“Automotive influencers embody the
passion that makes being a car person
so special,” continued Lawrence. “The
content they create is a great represen-
tation of what car culture is all about”

Finalists and the winner will be

campaign seeks to highlight successful
women in the automotive industry while
also attracting and supporting more
women to pursue careers in the field.

SBN volunteers have begun disas-
sembling the vehicle and are working
on modified suspension, wheel and
tires. The vehicle departed for the SEMA
Garage in Detroit on Aug. 8, where final
accessories will be installed, including
enhanced electrical, lighting, exhaust,
intake and an exterior wrap.

This campaign marks the 10-year
anniversary of SBN's first award-win-

§=
' 2o .
LU &

" -. }i

based on their creativity of original, en-
tertaining, and informative automotive
media content.

Qualifications also include a loyal
and substantial following of passion-
ate and engaged automotive enthu-
siasts and having used a social media
platform to promote positive automo-
tive content that has benefited the
automotive aftermarket and culture,
SEMA noted.

To submit a recommendation or for
more information on the award, go to
bitly/3AHNWMB, ZZ

ning All-Female build and is a highly
anticipated build for the upcom-
ing SEMA Show.

For more information, visit sema.
org/sbn or contact Nicole Bradle at ni-

coleb@sema.org, T
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All the filters
your workshop
needs.

Qil. Air. Cabin. Bosch has a full line of filters made specifically for workshops.
Engineered to fit a wide range of Domestic, Asian, and European vehicles, all
Bosch Filters meet or exceed OE quality. Order Bosch Workshop Filters through
your warehouse distributor, today.
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At some point, you need to pull away from the day-to-day operation of the
business. Who will be the person to provide you with that opportunity?

BY MIKE HALEY // Contributing Editor

et’s face it, you didn’t start this

business only to give yourself a

job that has all the responsibil-

ity and accountability with no

end in sight. A true entrepre-
neur starts a business with the end in mind.
With that in mind, I'm sure you didn’t open
or take over a repair service center think-
ing you will work in it until the day you
die. Now that I've got you thinking that at
some point you need to pull away from
the day-to-day operation of the business,
when is the time to do that and who will
be the person who can provide you with
that opportunity?

You must grow with the times
In a business organizational chart, the
Chief Executive Officer (CEO) is the owner
or is the officer hired to grow the business.
They are not the manager, lead tech, ser-
vice manager, or chef and bottle washer.
The purpose of the CEO is to grow the
business each year. This means forecasting
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and plotting the course and direction the
company is going to take to grow and stay
relevant. We have all seen or even been a
part of businesses that closed because they
refused to change and grow with the de-
mand of the consumer.

The perfect example of this is Block-
buster Video. I remember almost every Fri-
day night going down to my neighborhood
store and hoping they had the latest release
in stock for me to rent. I even remember
hanging out at the return counter hoping
someone was returning the video I wanted.
When internet and cable service grew, a
small start-up company called Netflix was
born. This business asked Blockbuster
if they would like to merge and grow the
movie rental business. Blockbuster thought
there was no need to change, and Netflix
would never become the premier movie
rental company it has become. Be care-
ful. If you don’t have a true CEO growing
the business, you can very easily become
aBlockbuster.

Why your business
needs a COO
Now that we know what the role of the
CEOQ is, who oversees the operation of our
business? That person is called a COO, a
chief operating officer. We at ATI also call
this a second-in-command. The COO’s
function is to ensure the CEO’s plan is ex-
ecuted in all aspects of the business. This
individual is on the same page as the CEO
and has a clear understanding of what the
CEO wants to accomplish. The COO's ex-
perience and competencies enable him
or her to impact every part of the business.
This person has business intelligence to
anticipate problems and create solutions.
The COO can understand complex is-
sues and create action plans. Most impor-
tantly, he or she ensures the sales goals
are met and the expenses are managed.
Managers will lead the staff and manage
processes. The COO will work on a level
above this to ensure all the departments
are working together and communication



is clear at all levels. He or she will become
the leader of the CEO's vision.

Sounds good so far, right? Just go out
and find a smart person and put him or
her in charge. If it were only that easy. We
need to first set up our business to receive
such a person and position. This will not
work in a true mom-and-pop operation.
The owner will need to grow the business
to a level that will support the position’s
salary demand and have the resources to
be successful. It should also have enough
staff thata COO can have an impact on the
business. Many times, we bring in some-
one we hope can fill our shoes and run us
out of the shop as fast as possible, only to
be disappointed they were not successful,
and we are brought kicking and screaming
back to the day-to-day operation.

To get out of that merry-go-round, we
need to ensure the business is in a con-
dition for which the COO can take the
steering wheel and drive. This means de-
veloping processes and procedures so he
or she can measure the performance of the
team. Most importantly, he or she needs to
know the company’s core values and cul-
ture. He or she needs a high-definition pic-
ture in 4k of where the business currently is
and where the CEO wants it to go. Then he
or she obviously needs the autonomy and
tools to get there.

When to look for a COO

When does the owner know it's time to de-

velop or look for a COO? When the CEO

feels one or more of the following:

« He or she does not have the energy
and freedom to grow the business.

« He or she is unable to take something
from concept to a final product.

« There are not enough hours in the day.

« He or she is spending more time man-
aging rather than growing,

«He or she gets bogged down with
deadlines, tasks, and employee or cus-
tomer issues.

These are just a few possibilities to
consider. When the CEO cannot grow the
business, he or she jeopardizes the life of

the business. So, do you need to find this
COO, or can you grow this person? The
answer is “yes” to both. Getting your busi-
ness ready to receive a COO is the priority.
The quickest route is typically to hire from
the outside. Select someone who already
has the experience, knowledge, and proven
track record to come in and make an im-
pact. You can also consider candidates
from another industry.

If you have sound systems and pro-
cesses, a COO with business intelligence
and clear direction will have the ability to
achieve the results. Growing within is also
possible. This could be a family member
or sibling. The pitfall to avoid is giving up
control of the day-to-day decisions of the
business too soon while assuming this in-
dividual was paying close attention when
you did it. In most cases, we see that you
need anywhere from two to three years to
get the business ready, select a candidate,
and train the candidate.

The importance of

CEO and COO

The CEO doesn'’t turn his or her back on
the business once the COO is in place.
Regularly scheduled one-on-one meetings
with the COO are critical to the health and
direction of the business. The CEO should
knowwhat the COO is working on and the
course of action they are planning on tak-
ing. They need to mentor and support the
COO. Here at AT, we have a CEO and a
COO 20 Group to help support both po-

D OPERATIONS

sitions. As you know, not one person has
all the answers, and sometimes having
someone not emotionally involved in the
business to look and make recommen-
dations could help both positions look at
their company from a different perspec-
tive. It also helps them learn about trends
and new technology that is coming into
our industry.

I hope this article helped you under-
stand the importance of having a true
CEO that lets the company know where
they are going and the COO letting the
company know how they are going to get
there. I hope you find your COO and can
focus your time and energy on making
your business the best it can be!

To understand if you are ready for a
COO, get ATI's COO Startup Checklist at
http://www.ationlinetraining.com/2022-07

for a limited time. It will help you consider
what kind of person and skills you're look-
ing for in a COO and what you need to do
differently to truly be a CEO. ZZ

MIKE HALEY started in
the auto industry in 1985

at a four-bay shop while
also attending college. He
joined Pep Boys in 1987,
climbing to District Operations Manager, and
then was operations manager for CarMax
Toyota, the second largest Toyota dealership
in the country. Mike uses his experience and
certifications to help shop owners become
successful. ATl's 34 full-time, certified
coaches, including Mike, have helped ATl's
members earn over $2 billion in return on their
coaching investment since ATl was founded.

UNCOVER HIDDEN

Find a shop
ownher event at
www.ATIEvent.com

IN YOUR SHOP

ATl

Dave Erb, ATI Member & Shop Owner
Dave’s Ultimate Automotive
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Overcome fear with branding

Don't just copy and paste what the competition is doing. Create your own
unique brand and love your shop again.

BY DENNIS MICHAEL // Contributing Editor

“YOU SHOULD OPEN YOUR OWN AUTO SHOP.”

hese are the seven words that
begin a journey into business
ownership for most auto re-
pair technicians.

At first, the new business
fills you with excitement, optimism, and
accomplishment. You're on an emotional
high that you feel will never disappear.
Friends and family use your shop, and a
new referral walks through your doors every
once inawhile.

Things are great! You can keep wrench-
ing on cars, take the weekends off, and go
on a good vacation with the family. This
is the life.

Then, ithappens: Work slows down, and
now you wonder how to increase it again.
You've tapped out every relative, friend, and
family member. Youmake a few posts on so-
cial media, but there is no traction. Yourun
sale after sale, but no one seems to care. You
are now fearing the future.

Bills are mounting. Employees are think-
ing of leaving. With the bit of work you have,
you need to spend more time at the shop
and not at home. You are saying to yourself,
“Open your own shop! Why did I do this?”
Self-doubt creeps into your mind. Your
world feels like it's crumbling around you,
and you have no idea what to do next.

Here's what happens: Things start
to get ugly.

The moment it feels like everything is
failing, our instincts tell us to peer into what
our competitors are doing. When we see
they're successful, we take it as a sign our
business will rebound if we do the same as
them, so we copy what they are doing.

We go to the extreme. We copy our
competitors words, visuals, and behaviors.
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We spend money on marketing and design
services that give us slight sharp upticks in
revenue, but we quickly flatline again.

Failure keeps coming. What are you sup-
posed to do? Questions fester in your mind:
« Do you look at your competitors again?

« Doyou spend the night scouring the inter-
net for business gurus with promises to fix
your revenue in as little as seven days?

« Do you spend money on marketing con-
tractors who over-promise and under-
deliver... again?

Yes, lets do all of that. Fear-charged copy-
paste actions are the new normal. Why do
we torture ourselves by doing the same fear-
ful thing repeatedly? Is it because this way is
much easier than the alternative?

We are pulled in so many directions that
we cannot look to the obvious: our future.
Working in and on our business is on our
plates every day, and we can’t look up. We
just want to get through the day.

If someone asked us to answer a simple
question, “What’s your long-term vision for
the company?” We find the question comi-
cal. We can't think that far ahead when there
is so much to do today.

Our time is finite

Deep in our minds, we know a missing link
is holding us back. We secretly admit that
our copy-paste antics are not the right move,
butwe can't overcome this barrier. We know
whatbrandingis and how powerful it can be
for our company, but we can't invest in this
service. We need wins today.

There is no time to dig deeply into what
makes us different from our competitors
and permanently fix it. As failure after fail-
ure continues, fear overshadows logic. As

more questions come to mind, the more
they are met with justified self-doubt about
why branding is not the answer for our busi-
ness. Do these sound familiar?:
« We are just another repair shop.
« Who is really going to care?
« It's too expensive.
« L have no time.
oI can't afford another mistake.
« I'll have to change everything in a cou-
ple of months, so why bother?
« [ can't think about long-term
plans right now.
« Fear sets in and never goes away.

The truth about fear

Fear is funny, and I never entirely under-
stood it until I read Napoleon Hill's book
“Outwitting the Devil, a book on fear and
how to eliminate it from our minds. Fear will
cause us long-term suffering. It compounds
when left alone, and it makes us unhealthy
in mind, body and soul. Fear will also stall
us and our businesses, and it holds us back
from achievements.

Fear is on your shoulder, whispering
sweet nothings in your ear, and sometimes
it can be quite deafening. We can easily give
in to fear without noticing until we wake up
from the spell. When we wake up, we see
that time has gone by at an extraordinary
pace. We feel left behind and lost. Then
anger seeps in, causing harm to ourselves,
our families, our employees, and our busi-
nesses. We are lost. Now what?

How branding can help

I've been around businesses since I began
my career in 2002. I have analyzed and
talked with auto shop owners many times,
and the stories are all the same: Watch what
everyone else is doing and do it as well. It's
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frightening and gross to observe what is
happening in this segment of the auto in-
dustry. No one is branding themselves.

Branding makes you better: When you
propetly brand your auto repair shop, your
marketing problems go away. Branding
gives you the tools to create clear and fo-
cused marketing strategies. These branding
tools are data, research, strategy, messages
and imagery that allow you to develop
laser-focus marketing materials that speak
directly to your intended audience. They
create consistency in everything you do,
helping you attract the right customers
and employees.

Branding is your accountability partner.
When you brand your company, you never
have to doubt your marketing actions. You
no longer have to worry about those gurus
whom you thought were going to help
you fix your mistakes, or those market-
ing contractors who think they know bet-
ter than you.

Branding is your manual. The significant
part of branding is that you can refer back to
your brand anytime you feel stuck or pulled
in another direction. It will always bring you
back on track. It is your guidance manual,
and your recruitment manual. Branding
helps you find the right employees and
retain them.

Why brand your business?

Most new competitors will start with a copy-
paste attitude. They will replicate branding
and marketing tactics used by everyone else
because it's easier than branding properly.
Their fear-based assumptions put you in an
advantageous position.

When you brand your business, you
stand out. As a well-seasoned auto repair
shop, branding is easier than your new
competitors. Your wealth of experience and
knowledge of your customers is something
these new businesses don't have, making
your journey to branding properly much
more effortless than theirs.

For your competitors to gain market
share, they need to accelerate their branding
beyond your speed, and they need to source
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more money and resources to close the gap.
The easier way is to copy-paste what they
see. They are running on fear.

How to brand your auto shop
Let me remind you that branding takes time.
Itis not a quick fix. It is an investment in the
long-term stability of your company. You
have to dig deep into the soul of your com-
pany and reacquaint yourself with why you
started your auto shop.

You need to address every detail of
your existing brand: what is working, what
needs improvement, and what needs to be
changed must be analyzed inside and out.

Start with building the foundation by fol-
lowing these steps:

« Create a purpose statement

« Rewrite your mission, vision, and values

« Analyze your competitor’s customers
with a fine-tooth comb

« Digdeeply into what makes you different
from everyone else

« Build a community around your brand

It's also important to analyze your exist-
ing creation. Are your name, slogan, unique
selling propositions, and stories aligned to
your target audience? Does your existing
logo make the right first impression, or are
you blending in with the crowd? What is
your customer experience like from be-
ginning to end?

Then, take action. If you have always
wanted to specialize your auto repair shop,
do it. Specializing creates stronger market-
ing and branding tactics. You can accelerate
your reputation as a specialist because you
have been in business for a long time.

If you were scared to show your face
on your website, don’t be. Customers want
to know the people behind the business.
Transparency creates stronger bonds and
can be a unique selling feature for the re-
cruitment of employees.

If you thought shop tours were a waste
of time, toss that fear aside. These are op-
portunities to get to know your customers
and build strongrelationships. You can learn
more about your customers from a simple
10-minute tour.

Suppose you wanted to start a social
media feed with a unique approach un-
seen today. Do it. Customers want to be
entertained or educated in unique ways.
Approaching social media from a different
angle can help your company stand out and
grab attention.

If you want to keep in touch with cus-
tomers but struggle to find an easy solution,
collect email addresses. Email marketing
will always be a valuable tool to repeat buys
and continued brand awareness. Your cus-
tomers permitted you to keep in touch. Take
advantage of that by sending emails once
every two to three weeks!

Fall in love again

Remember when you started your auto
shop? Remember the excitement when
your first customers — friends and fam-
ily — spent money at your business?
Do you recall when a referral walked in
unannounced?

Those were good days. They can hap-
pen again when you brand your company
correctly. You will no longer be reliant on
friends and family to generate revenue. They
now become bonuses to your business.

And that fear you once had? Fear is no
longer screaming in your ear. Its a dull whis-
per and a soft tap on your shoulder that you
can quickly ignore. Why is that? Because
you decided today that your company is
better than everyone else, and you tossed
fear, self-doubt, and limiting beliefs aside.
You decided today was the day to put time
aside to think about the long-term vision
of your business and take action to build
its brand correctly. ZZ

DENNIS MICHAEL is
the owner of Holeshot
Brandworks, branding
experts for the automotive
aftermarket. They add
horsepower to automotive brands. Helping
them win sales, attention, and retention.
Learn more at https://holeshotbrandworks.
com and follow them on Instagram @
HoleshotBrandworks, on Twitter @
HoleshotBworks, on Linkedin https://www.
linkedin.com/in/dennismichael/ and on

Clubhouse @DennisMichael.
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BY JENNIFER LANG // Contributing Editor

hen you travel,
you have a plan.
When you build
ahome, you have
a plan. When you
save for your kids’ education or your re-
tirement, you have a plan. It sure would
seem like a good idea to have a plan for
your business, which is probably paying
for all your other lifetime plans.

Don’t worry, we are not expecting
you to put together a lengthy docu-
ment and you don't have to do it all at
once. Your plan can take as long as you
need to develop it and, in fact, taking a
good hard look at your business is not
an over-night thing.

Business plans aren’t just for start-
ups. Developing a business plan for
an established business serves several
purposes: It can help convince inves-
tors or lenders to finance your business,
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Whether thriving, failing, or just making it, a business plan can
help ensure the growth of your shop.

persuade a business buyer to purchase
your business, or entice partners or key
employees to join your company. The
2022 Motor Age reader survey shows
that 75 percent of all shop owners are
aged 55 or older and 34 percent are over
65. Having a plan to show your poten-
tial business purchaser is the best sales
tool there is. Most importantly, regard-
less of the stage of your business, a busi-
ness plan serves as a roadmap guiding
the growth and continued success of
your business.

Creating and revising a business
plan is your best opportunity to care-
fully think through every step to achiev-
ing your goals for your company. This
is your chance to discover weaknesses
that may threaten your business, iden-
tify opportunities you may not have
considered, and plan how you will deal
with challenges that are likely to arise.

Be honest with yourself as you work
through your business plan. Don't gloss
over potential problems; instead, figure
out solutions.

According to the PTEN 2022 After-
market Profile, the percentage of shops
offering repairs for advanced driver as-
sistance systems (ADAS), has grown
from six percent to 12 percent in just
three years and is forecast to grow again
in 2022. Is this a service you should be
offering? Is your team trained in this
area? Is this extra revenue worth the
investment? This is the type of research
you should be doing and deciding upon.
The U.S. Energy Information Adminis-
tration forecast that 51 percent of the
vehicles sold in 2027 will be hybrids and
electric vehicles. Are you ready for that?

A good business plan doesn’t have to be
long and wordy — it needs to be clear and
concise. A person outside of your industry
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should be able to understand it. Avoid over-
using industry jargon or terminology. Try
to spend most of the time involved on re-
searching and thinking and avoid making
unsubstantiated claims or sweeping state-
ments. Be totally honest, your assumptions
must be supported with facts.

If your plan is primarily for internal
use, it doesn’t need to be as lengthy or
fine-tuned as a plan for outside readers.
However, you should still think it through
carefully, particularly the marketing and
financial sections. You might start with a
business canvas model or “lean canvas”
form of plan that asks you to fill out nine
boxes on one page of paper. If you can
write one sentence in each box, you've
got the start of a traditional business plan.
For the business plan, just Google, “lean
business model canvas”” There are many
free and low-cost plans.

If you are going to apply for financing
orlook for funding sources, you'll need a

traditional business plan with all the re-
quired elements. One trick to ensuring
your plan is well written is to write the
executive summary, which highlights
each element of your plan for the poten-
tial reader, last. Doing so will ensure that
you highlight the key points in each ele-
ment and maintain a continuity of your
plan that shows how the actions and re-
search contained in each element con-
tribute to your overall goal of sustained
profit and growth.

So how do you start? Often a sim-
ple SWOT analysis will get you think-
ing in the right direction. Simply stated
SWOT stands for:

« Strengths: What do you do well?

» Weaknesses: Where do you think your
business is struggling?

« Opportunities: How can you build
your business?

« Threats: What is lurking out there that
could torpedo your business?

To find suitable forms for you, simply
type “‘SWOT template” into Google, click
onimages, and print the one you like. Then
you'll be well on your way to taking your
business to the next level. ZZ

JENNIFER LANG is
the chair of Score's North
Cook and Lake Counties
Chapter since July, 2021.
Score is a nationwide
volunteer association of over 12,000
retired executives who are available to
mentor and help any small business for
free. The Score website, www.score.org,
is the place to go for valuable webinars,
an extensive business library, and to
contact a local mentor for you. Lang is
one of Score's mentors, where she applies
her career experience with organizations
that employed all levels of scientific,
engineering, technical and business
positions, as well as trade jobs.
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NOT TOO LONG AGO, PROGRAMMING KEYS WAS SOMETHING TYPICALLY DONE IN THE
DEALERSHIP PARTS OR SERVICE DEPARTMENT. BUT WITH TODAY’S TECHNOLOGICAL
ADVANCES, JUST ABOUT ANYONE CAN DO IT!

BY BRANDON STECKLER // Technical Editor

n the two recent decades that have passed, andmyyears ~ Scan tool and programming capability

spent in multiple automotive dealerships, I've witnessed ~ Part of the reason why was because the dealership service
countless keys and key fobs being programmed. Of  departments were the only ones that possessed the appro-
course, the dealership was the only one in town with ~ priate scan tool capabilities often required to carry out that
that capability. process. At the time, independent automotive facilities in my
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area didn't typically have their own
handheld factory scan tool like the
dealerships did.

Early on, when a customer needed
a key (or key fob), it was often a mat-
ter of pairing the fob to the car with a
series of simple button-pushes. When
the job was more involved, it was usu-
ally sublet to the local dealer. That
might mean simply having a key cut/
programmed and then shipped to
the original shop. Sometimes it could
mean driving the customer’s vehicle to
the dealership. And in the worst-case
scenario, it meant towing the vehicle
to the dealer (as certain functions may
have had to be carried out with the ve-
hicle present).

Key cutting capability
The second half of that equation is
the ability to physically create a key
to match the vehicle’s lock cylinders.
I recall in years past having to recode
the lock cylinder’s tumblers to match
the new key that was offered. That was
areal pain in the neck, especially when
the customer wanted one key for every
functional lock assembly:
« Driver’s door
« Passenger’s door
« Ignition switch
« Trunk
« Glove box
It was either that, or the customer
would need multiple keys to operate
different lock assemblies. Not many
were ever too fond of the latter. But
then along came the mobile locksmith.
This certainly made life a bit easier.
The locksmith had the tools and capa-
bilities to both generate a key and carry
out the security routines necessary to
make that key function with the vehi-
cle. The fact that he or she was mobile
made it extremely convenient as well.
As much of an improvement as
this was, it wasn’t without its own set
of headaches. For one, you had to wait
for their availability. After all, being the
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THE AUTEL IM608PRO offers tremendous immobilizer/ key programming capability as well

as traditional scan tool functions.

only mobile locksmith in town kept
them quite busy. The second reason
was that there wasn't much room for
profit margin. Being “the shop,” you
were paying the locksmith for their
tools, their talent, and the convenience.
That doesn’t come cheap. Yes, the cost
was being passed down to the shop’s
customers, but the amount of profit
that specific operation yielded wasn't
always impressive.

The ‘independents’

Technology is a wonderful commod-
ity. We can see it everywhere in every
industry in existence. And near the top
of the list is the automotive repair in-
dustry. Currently, the ability to gener-
ate/program keys and fobs is relatively
simple, fairly inexpensive to get into,
always in demand, and can be tremen-
dously profitable.

With liaisons like the National Au-
tomotive Service Task Force (NASTF),
gaining temporary access to factory
service information/security infor-
mation/tooling and training is a few
clicks away. Any legitimate automo-
tive business personnel who meet
the criteria can license as a “Vehicle

Security Professional,” allowing him
or her access to the above to carry out
programming. Many of these functions
can be carried out through J2534 pro-
gramming and don't require an expen-
sive factory tool for each make. It’s all
accessible through NASTFs affiliate
website (OEM1stop).

There are other options for the in-
dependents as well, especially since
the widespread application of push-
to-start systems without the need of
a traditional key. Some of the after-
market standalone scan tools (which
the shop may already own) possess a
similar capability as described with
the OEM scan tools.

For instance, the Autel IM608 scan
tool is capable of key programming
and immobilizer functions on more
than 80 make and models. It offers
guided automated key learning and
can even read PIN codes. Addition-
ally, the Autel KM100 key generation
and program solution offers 99 percent
coverage of cars and light-duty trucks
on the road today. This, coupled with
the Autel iKEYS offers an almost uni-
versal approach to key generation and
programming. With options such as
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this available, finally, the power to profit is back in the in-
dependent’s hands. The KM100 is designed specifically for
key programming and immobilizer functions, making the
return on investment very rapid.

So, how profitable can this arena be? Well, I suggest you
look at this from a different angle. Many of us think about
“return on investment” head-on. But if you see it from a dif-
ferent viewpoint, the fruit appears much more abundant.

Not only will there be a need for key generation/pro-
gramming for obvious situations (like a lost key fob), or
when a car has been recovered after being stolen. But
less obvious situations can be the largest source of po-
tential profit.

Consider how many vehicles visit the shop weekly. Then
consider how many of those customers hand you keys/fobs
in terrible condition (taped up, glued, or even fastened back
together with screws). Rarely, do those customers reach out
for a replacement. Even if they did, the conversation typi-
cally ends quickly when they learn the cost of replacement
may exceed $400 and require a second visit (or extended
visit) to remedy. Many keys now are order-only, and some
must be sent over from Europe if you can even source one.
It's no wonder that these customers are still driving around
with keys/fobs in shambles.

Now, what if you could offer that same key and service
in-house, for about one-third of the price, and in a very short
time (usually just minutes)? I now look at potential “return
on investment” like this:

« How many key/fobs/programming can I upsell this week?

« What if I market the shop for hire throughout the com-
munity for other shops to utilize?

« Maybe I can put a vehicle on the road and offer a mo-
bile service?

Although this would all require careful preparation and
itisn’'t as simple as it sounded above, it’s all possible.

There are other options available from many manufac-
turers of key cutting and programming solutions equip-
ment, companies such as Launch, OBD Innovations,
TOPDON, and XTool. Not every manufacturer may offer
100 percent coverage, and I'm confident that some offer
strengths where others are weak (and vice versa). But do
your research. Key-cutting and programming is an area to
profit in. Don’t be so quick to give it away. ZZ

BRANDON STECKLER is the technical editor
of Motor Age magazine. He holds multiple ASE
certifications. He is an active instructor and provides
‘ telephone and live technical support, as well as
private training, for technicians all across the world.
bsteckler@endeavorb2b.com
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THE HYDROGEN FUEL CELL ELECTRIC VEHICLE N NUT A NEW CUNCEPT ALTH[]UGH IT HAS
PREVIOUSLY MADE ITS DEBUT, IT HAS YET TO SETTLE IN AS MAINSTREAM TECHNOLOGY.

BY MICHEAL SMYTH // Contributing Editor

‘Illlet you off the hook early on this one. Unless you work

at one of the few OEM dealerships that support hydro-

gen fuel cell vehicles, you probably won't need much

technical knowledge on hydrogen (as a vehicle fuel) for

awhile. But knowledge is power and perhaps we will be
seeing more of this technology in the future.

The implementation of fuel cell electric vehicle technol-
ogy (known in shorthand as FCEVs) is progressing much
more slowly than projected 10 years ago and is seemingly
being pushed aside by the aggressive growth of electric cars.
Nevertheless, many industry analysts still say that hydrogen
fuel cell vehicles are our future, will be a preferred long-term
choice over electric cars, and that we should be prepared to
support the technology once it becomes more mainstream.

Qi

©

THE MECHANISMS INSIDE a typical fuel cell electric vehicle.
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I'd have to agree with them. On the surface, fuel cell vehicles
look pretty darn attractive:
« They run solely on the most widely available element on the
earth, hydrogen
« They are a true “zero-emission” vehicle, with only water
vapor emitting from the tailpipe
« Millions of dollars in private and public money are being
invested in their development
« There are multiple state and federal incentives available
to buyers that can take a big chunk out of a new FCEV
purchase price
So, it looks like these vehicles check all the boxes that
would make them a growing force in today’s alternative and
green vehicle market. So why is it, then, that hydrogen ve-
hicles and their implementation just seem to be spinning their
wheels? Let’s take a deep dive into fuel cell vehicles, how they
work, and why they are developing at such a slow pace.

What exactly is a hydrogen vehicle?

Since the reemergence of hydrogen cars, two system configu-
rations have been researched that utilize hydrogen as their
fuel source: hydrogen-powered internal combustion engines
(ICE) and hydrogen fuel cell electric vehicles (FCEVs).

A hydrogen-powered ICE vehicle is very similar to con-
ventional cars in that it has an ICE that burns hydrogen as its
fuel, similar to today’s propane and CNG vehicles. However,
research into hydrogen ICE vehicles has been mostly aban-
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FCEVs also contain a lithium battery (similar to electric
vehicles) used to store excess electricity generated by the fuel
cell and any power generated by the vehicle’s regenerative
braking system.

So, what's the holdup?
My first direct contact with an FCEV was in 2010, when I had
an opportunity to travel to southern California on a hydrogen
junket, visiting Honda and their newly released Clarity FCEV.
I also toured Toyota’s hydrogen research center and was with
Shell Oil Company (which at that time, was the leader in hy-
drogen fueling station research and implementation).

WhatI experienced was somewhat overwhelming. These
three manufacturers were betting hydrogen vehicles were
the future and were putting their money where their mouth
was. The Clarity was and continues to be a fantastic vehicle;
powerful, good-looking, free to fuel (at that time), and one
with zero carbon footprint in its operation.

Toyota was not far behind, and although they did not
have a mass-market car available to the consumer
then, their research led to the Mirai, currently the
world’s number-one FCEV. Shell, however, was the
most impressive.

We toured five different hydrogen fueling stations
(each producing hydrogen differently), designed as
a feasibility study for the future of hydrogen fueling.
So, that was over 10 years ago. What happened?

Hydrogen cars are still costly to produce
To date, only three manufacturers offer for sale or
lease FCEVs: Toyota (with its Mirai), Hyundai (and
its Nexo), and the recently discontinued but still
somewhat available Honda Clarity. Although rather
reasonably priced (especially when you consider the
technology under the hood), the word on the street
is that the OEMs that produce them lose tens of thousands of
dollars for each one that goes out the door.

Hydrogen is an expensive fuel -
not ‘green’
Right now, most of hydrogen produced for vehicle fuel is pro-
duced by the reformation of natural gas. This creates hydro-
gen and CO2, the primary source of climate change. Although
operating an FCEV is zero-emission, the fuel production for
them is not, somewhat defeating the idea that an FCEV has
no climate impact.

As for the fuel, producing quality hydrogen for vehicles
is expensive, with some estimates putting the price at over

and generally

$16 per gallon. This price would drop once it scaled up in its
production as demand grew, but the price is a current factor.
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fueling station in southern
California.

In addition, there is a push for more production of “green”
or environmentally friendly hydrogen. This is accomplished
by production through an electrolysis process (with electric-
ity coming from renewable sources). However, green hydro-
gen costs are even greater than traditionally made hydrogen.

Hydrogen fueling stations are still few and far
between - and unreliable

A quick check of the Department of Energy’s Alternative
Fuels Data Center will show you that public hydrogen fueling
stations exist in volume in only one state — California. For
numerous reasons, California was and continues to be the
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center of the hydrogen vehicle universe. Jump over to the
California Fuel Cell Partnership’s web page, and you'll see
that there are fewer than 60 fueling stations in the entire state.
No fueling stations, no need to think about buying an FCEV.
Even in California, the lack of fueling infrastructure becomes
more critical when at any given time, 20 to 40 percent of the
fueling stations there are offline for various issues.

Car availability

Without fueling stations, there is no need to sell FCEVs, is
there? There are plans to add thousands of fueling stations
over the next ten years, but this plan has been in place for a
long time. We had a hydrogen station at West Virginia Uni-
versity during my time there (under a research grant from
the Department of Energy), but until it was taken offline
around 2013, it had fueled very few vehicles and was unreli-
able and problematic.

Without the capability to fuel the vehicles, few OEMs
will be investing in hydrogen fuel cells beyond mid-level
research and development. FCEV sales are a little stronger
when looking at the global market, with just under 42,000
sold globally since 2010. However, to put that into perspec-
tive, approximately the same number of Volkswagens are
sold in China in four days.

How a fuel cell works

The heart of an FCEV is the fuel cell, where the “magic” of

generating electricity happens. A fuel cell relies on some

simple scientific principles:

« Positively charged objects are attracted to negatively
charged ones.

« Protons carry a positive (+) charge; electrons carry a nega-
tive (-) charge.

« Electricity is simply the flow of electrons.

« The catalyst of the fuel cell splits hydrogen atoms into
protons and electrons, creating electricity for vehi-
cle propulsion.

What happens in a fuel cell?

« Hydrogen atoms from the storage tank enter the negatively-
charged side of the fuel cell, called the anode. The hydrogen
molecules are distributed across the surface of the anode.

« As the hydrogen comes into contact with the platinum
catalyst, each atom is split into a positively charged proton
and a negatively charged electron.

« The protons pass through the polymer electrolyte mem-
brane (PEM) while the electrons accumulate on the anode,
creating a negative charge that pushes the electrons
through an external circuit. This provides electricity for
the vehicle.
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How fuel cells work
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A DETAILED DIAGRAM of the operation of a hydrogen fuel cell.

« Meanwhile, on the cathode side, air containing oxygen
gas (02) enters the cathode side of the fuel cell. The two
protons recombine with their electrons and then join one
oxygen atom to form a water molecule — H20.

« The water is vented to the atmosphere as more air is drawn
in to continue the process.

Hydrogen safety

Although hydrogen is not a poisonous gas, it can displace
oxygen in a confined area. However, it tends to diffuse rap-
idly. As it is lighter than air, it rises when released. Rising
hydrogen gas can create a safety issue if it becomes trapped.
Repair facilities and fueling stations that service hydrogen
vehicles are typically designed with ample ventilation so
that hydrogen gas will not collect underneath the building’s
roof and can disperse in the event of a leak. Hydrogen sen-
sors may also be installed in such facilities and be connected
to an alarm system that is both audible and visual.

Hydrogen is flammable and burns with a pale blue flame
that is difficult to see in daylight. The flame is smokeless
and does not radiate very much heat. Therefore, it may be
difficult at first to identify a hydrogen flame. An infrared
camera can be used to view the heat signature of a hydrogen
flame. A common straw broom can also be extended into the
location of the suspected fire to see if it ignites.

As with most other gaseous-fueled vehicles, a hydrogen
fuel cell vehicle will have at least one temperature relief
device (TRD) mounted on the vehicle’s hydrogen storage
tank. Many hydrogen fuel cell vehicles have multiple hy-
drogen storage tanks. If so, each tank will have at least one
temperature relief device. These devices are designed to
rapidly vent hydrogen gas if the temperature at the device
exceeds a given temperature (approximately 230 degrees F
or 110 degrees C).
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What does a technician need to know?
Simply put, most of an FCEV'’s components and systems paral-
lel those of an electric vehicle. The high-voltage battery, electric
motor, control systems, and inverters use the same technology
as EVs, and a diagnostic and repair technician familiar with
electric vehicles will feel at home with the vehicle with two
exceptions. The differences between EVs and FCEVs reside
in the fuel storage system and the fuel cell.

As for safety, the technician should follow many of the same
guidelines they follow for EVs and CNG vehicles:
« Use of HV insulating gloves and over-protectors
« Removal of HV battery pack service plugs before com-

ponent service
« Use of HV-rated meters and leads
« Understanding the proper defueling methods when remov-
ing compressed hydrogen from a vehicle’s fuel tank

The hydrogen fuel storage and delivery system will be
very familiar to those familiar with CNG vehicles. Hydrogen
is stored in the vehicle in a fiber-wrapped fuel cylinder at pres-
sures up to 10,000 psi, and it is filled at fueling stations similar
to CNG technologies. An FCEV can be filled with hydrogen
in about the same amount of time it takes to fill a gasoline or
diesel vehicle (a distinct advantage over EV charging).

The fuel cell, however, will be maintained and repaired by
specialized OEM personnel for the foreseeable future. Fuel
cells are complex, have no user or local technician parts that
can be replaced, and are very well protected pieces of technol-
ogy (system operation and construction are guarded secrets).
They are also the most expensive component in the vehicle
and can make up over half the price of the whole vehicle.
Therefore, it will be a very long time before our industry is
capable of any sort of fuel cell repair at the local level.

So, when it comes to FCEVs, it could be a really good thing,
especially regarding the cost of gasoline and diesel, currently.
If we can get the infrastructure in place, might it be the next
best technology since computerized fuel injection? I guess
time will tell. ZZ

™ MICHEAL SMYTH is a founding partner and
- director of training for AFV Educate, a not-for-
profit 401(c)(8) training organization specializing
in alternative fuel curriculum development and
educational presentation for first and second
responders and automotive technicians. His previous positions
included director of West Virginia University’s National Alternative
Fuels Training Consortium and director of training at Automotive
Video Innovations. Smyth has over 12 years of experience working
with and presenting information on AFVs.
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DATA IS ONLY AS RELIABLE AS THE INFRASTRUGTURE [T RESIDES IN. A CORRUPTED DATA
BUS HAS THIS CHRYSLER APPEARINGPOS __'SEIIAND ITS QWNER ON HIS LAST NERVE.

BY ROSS COLKET // Contributing Editor

VEHICLE INFORMATION

ORIGINAL GOMPLAINT:
“Instrument lights all light up and
the transmission shifts hard.”

2016 RAM REBEL
1500

5.7 Liter Hemi MDS VVT engine
8-speed Automatic 8HP70

he customer had originally

contacted us on the phone

to discuss the problem they

were having with their vehi-

cle and to inquire if we were
able to diagnose the vehicle for them.
After multiple unsuccessful dealership
service department visits, the customer
was extremely frustrated. Every time they
picked up the vehicle, the problem would
happen within 15 minutes of them driv-
ing the vehicle. Typically, the problem
would happen on the way home from the
dealership. The customer went on to ex-
plain that they had paid for the top-level
extended warranty through Chrysler due
to the potential expense of what could be
wrong. So, our job was to diagnose the
problem and they would return to the
dealer for the repair.

The interview

We always start problem vehicles with
an interview to discuss the specific prob-
lem the customer is having. We will ask
probing questions like: ‘When does the
problem happen?’ ‘Were you in traffic?’
‘Were you accelerating?’ and many more,
depending on the problem. Remember,
the customer may not know the techni-
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calterms for describing the problem or the
part they think could be the problem, but
they do know their car and will do their
best to describe the problem it is having,
Itis up to us as professionals to listen and
educate the customer as to what they are
describing and to begin formulating a di-
agnostic strategy.

We were able to determine the vehicle
would always begin to have the problem
in traffic, mostly on hot days. The instru-
ment cluster indicator lights would all
come on. The turn signals would stop
working, and you could shut the vehicle
off, but it would not restart while the prob-
lem was occurring. The most important
thing we found out was that the wind-
shield wipers would come on when the
problem was happening and would turn
off when the problem stopped.

The diagnostic strategy
We now knewwe were dealing with an in-
termittent problem that would signal us
with the wipers turning on when it was
occurring. We decided to check for codes
and check Identifix for bulletins and com-
mon problems.

We found 52 codes in 20 modules, and
all the codes were communication codes

ORIGINAL CUSTOMER COM-
PLAINT: Customer states the
vehicle instrument lights all light up
and the transmission shifts hard
and bangs when driving.

except one, for a circuit failure in the door
handle sense circuit (Figure 2). The code
for the door handle sense circuit is in the
Radio Frequency Hub module (which
does happen to be part of the CAN C bus).
It was another clue but not enough to jus-
tify taking apart the driver’s door. Most of
the codes pointed toward the CAN C bus
performance or being “off.”

Identifix showed multiple hits, with
possible causes all over the board. This
information gave us some direction to
the CAN C network but not enough to
determine a specific pinpoint test cur-
rently. We could see by looking at the
network topology that the CAN C bus
shutting down would explain all the cus-
tomer complaints. Now it was time to find
the root cause.

One of the great things with network
diagnostics is that we often can access
the network through the DLC. But first,
we needed to be able to duplicate the cus-
tomer’s concern at the time of the test. So,
we started by hooking up our oscilloscope
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to the CAN C bus through the OBDII port.
We used an OBDII breakout box for a
quick connection. Keep in mind we either
want to use the proper terminal probes or
abreakout box so that we do not damage
the pins of the OBDII port. Another great
part of the breakout box is I can also hook
up a scanner at the same time to watch
data (Figure 3).

We connected the scope’s ground to
pin 4 (chassis ground), channel 1 to pin
6 (CAN C High), and channel 2 to pin 14
(CAN C Low). We could see a nice clean
and stable CAN C bus signal. CAN C
High is 2.5V to 3.5V and CAN C Low sig-
nal is 2.5V to 1.5V (Figure 4). The signal
did have some noise but was not enough
for concern at the time. Keep in mind
everything was functioning properly
atthat time.

We also shut the car off until the CAN
Cbus wentto sleep and checked the resis-
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THIS IS THE FIRST FULL VEHICLE
SCAN that we did on the vehicle after the
customer reported the problem. | did not
include all the codes, as there are too many
to show in one picture.
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ILLUSTRATING HOW EAS itis to tie
into the CAN High and CAN Low bus with a
breakout box.
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tance of pins 6 and 14, finding the bus had
the recommended 60 ohms of resistance.
We knew that both terminating resistors
were on the network at that time.

The test drive

We cleared all the codes in the vehicle in
hopes that if any of the codes reset, we
might have seen different information
than we had before. We began by driving
the vehicle normally (in town and then
transitioning to the highway). We made
sure to hit stop-and-go traffic, but we
were unable to duplicate the customer’s
concern at the time.

We tried it with the vehicle cold, warm,
and hot. We drove the vehicle very lightly
and very aggressively but were unable
to duplicate the customer’s concern. We
needed to get other jobs done in the shop,
so we parked the car behind our service
bay and letitidle.

We had as many electrical loads
turned on as we could to pull the voltage
down and stress the vehicle. We watched
the voltage dip down to 12.2V and the
idle pick up to close to 1,000 RPM. We
kept turning the heated seats and heated
steering wheel on, as they would time out
and turn off on their own. Finally, about
45 minutes later, we saw the wiper blades
come on (Perfect! Now we were getting

A GOOD PATTERN of the network
communicating when the problem was not
occurring.

THE INSTRUMENT CLUSTER completely
shut down due to the network crashing.

somewhere). When we looked at the dash,
we could see the gauges were dead and
multiple indicator lights were on (Figure
5). We opened the door and the wipers
shut off. So, we knew the network had
begun to talk again and we most likely
wouldn't see any problems on the scope.
We checked our scope pattern and found
the pattern to be slightly unstable, but not
enough to shut down the network (Figure
6). The pattern indicated the voltage was
fluctuating on the network, within its nor-
mal toggling voltage levels. This was the
first time that we had seen the problem
beginning to impact the network signal.

The next step
We continued to stress-test the vehicle
and were getting the problem to randomly
occur but not for any significant period.
We learned that the vehicle’s wipers would
come on, the hazard flashers still worked,
but no turn signals. The vehicle would
not come out of park; the power windows
would work, but not the power locks.
There was absolutely no information on
the cluster; the gauges were dead, and just
a few indicator lights lit up. And, if you
turned the vehicle off, it would not restart.
All the trouble codes indicated com-
munication failures or invalid data re-
ceived from a module. We now were
seeing the scope pattern was flatlining at
0V (On both CAN C High and Low) (Fig-
ure 7). Now that we had seen at what we
were looking, we could reconfigure the
oscilloscope to better catch the glitch.

Scope configuration
Originally when I'set up the scope, T had it
on .5V per division and 20 pS (microsec-

& m - a

FLUCTUATING WAVEFORM of the CAN
bus as the problem begins to occur.
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THE WAVEFORM of the CAN bus of CAN
High and CAN Low at zero volts when the
module took down the network.

THE WAVEFORM of the CAN bus shows the
moment that the bus crashes and also read-
justed the time base setting to look at more of
the signal on the screen and also adjusted the
trigger to better catch when it crashed.

THE STAR BUS NETWORK physical topol-
ogy allows for a process of elimination when a
bus fault (like the one exhibited) is present.

- - |

SCREENSHOT
OF the network

bus coming back
online when the

TCM was discon-
nected from the

network.

THIS IS A PICTURE
of the passenger side
CAN bus Star connec-
tor. Itis located against
the right front of a pillar.
You can see the edge of
the blower motor off to
the one side.
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ond) per time division. (Reference Figure
4). These settings will give you 0 to 5V and
atotal of 200 puS (or 200 millionths of a sec-
ond per screen). It gives great detail but is
avery small fraction of time. The chances
ofactually seeing a problem are very small
if you do not have the trace set properly
on the scope.

There are so many screens because
of all the sampling that has been re-
corded, and the short period that you
are actually looking at will cause you
to potentially lose yourself in too much
information.

You will notice (in the next image)
that I adjusted the time base on the
scope to look at a much larger amount
of time: 5 ms per division, or a total of
50 ms (milliseconds). By doing this, we
were able to look at a much larger time
frame and have a better chance of catch-
ing the failure.

We now knew the signal dropped to
zero volts, so we set our trace to look for
avoltage drop. (Figure 8) (Perfect! We
captured the problem). Unfortunately,
there was no way to know from the sig-
nal what was causing the problem, but
we had absolute confirmation it was an
issue in the CAN C bus.

The final diagnosis
Chrysler products have a star configura-
tion bus (as seen
by the topology
map from the
scanner). The
scanner’s topol-
ogy map is great
for a quick refer-
ence, but there is
quite a bit more
information that can be determined
from the network topology map from
Mitchell 1 ProDemand. Keep in mind
this is only 1 page of 5 for this vehicle.
But let’s take a closer look and see what
we can learn about the network from this
image (Figure 9).

We can see that all the modules on the

bus are parallel to one another (Not like
a series network, where if you lose one
module, you will lose all the modules
after it). We could see that the CAN C star
connector is located at the right end of the
dash. This was our easiest access point for
our next test.

I prefer to be more specific when doing
apinpoint test to verify a problem, but this
is the next step in the diagnostic process.
We begin by getting access to the star
connector (Figure 10). Once we have ac-
cessed the connector, we will wait for the
problem to occur, and while watching the
scope pattern. Once the pattern drops off,
we will start by disconnecting each two-
wire connector. Ifthe problem goes away,
the next step is to verify which module is
causing the problem.

Got it! The transmission control mod-
ule was pulling the network down. As
soon as we disconnected the transmis-
sion control module, the network jumped
back to life. (Figure 11). So, it was a faulty
transmission control module.

STOP! Not yet; we still needed to test
powers and grounds to the module. We
performed these tests when the problem
was occurring and clarified that they
were demonstrating no deficiencies. We
found the rebel module. Unfortunately
for the customer, this particular trans-
mission has the TCM inside the valve
body (internal).

The resolution

We contacted the customer and ex-
plained what we had found and how we
had found it. We also supported this in-
formation with screenshots and printouts
to show to the dealer. The customer was
ecstatic that we had found the problem
and was excited to return to the dealer to
get the repairs performed.

Never once did they question the
amount of the bill, because we had found
the problem. I encouraged the customer
to schedule an appointment as quickly as
possible with the local dealership, which
they did. Approximately a week and a



halflater I received a phone call from the
customer, who was very distraught over
the dealership’s responses and the overall
customer interaction they had.

They explained to me the dealer
wouldn't even look at the printouts we
had given them. The dealer responded
that the vehicle must exhibit the problem
when it was hooked to dealer equipment
only. The material we provided meant
nothing to them. I told the customer I
would go speak with the service manager
at the dealership to try to explain how to
duplicate the problem.

My conversation with the service
manager went better than I expected. He
allowed me to speak with the senior tech-
nician who was working on the vehicle.
I explained to him the vehicle needed to
be hot and a heavy electrical load for ap-
proximately one hour. I left hoping that I
had not wasted my time.

Fast-forward a few days and I received
another call from the customer. He was
so frustrated that he was done with that
dealership and asked if I could recom-
mend another one, which I did. This time,
Ispoke to the service writer and conveyed
all the information we had learned on
how to duplicate the problem. Again, it,
unfortunately, ended up being a waste of
my time. Several days later, I received a
call from the customer, who asked if we
would perform the transmission valve
body replacement job. I explained to
them thatIwould not be able to use their
extended warranty and that the bill would
have to be paid for. They said they under-
stood that, and while they weren't happy
aboutit, they were so impressed with our
shop and whatwe had done for them, they
wanted us to at least benefit from the re-
pair (and not the dealer).

We ordered the parts, made the re-
pairs, programmed the TCM, and verified
the repairs. In the end, the customers had
taken theirvehicle to three different deal-
erships (a total of six times) and couldn’t
even get a conclusive diagnosis. They
were so impressed that we were able to di-
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agnose and repair the vehicle accurately
that they have begun to bring their other
cars to us. And finally, they gave us one of
the best online reviews the shop has ever
received! But it wasn't magic or luck. It was
a solid understanding that allowed us to
draw a correct diagnosis. Unfortunately,
that was something the dealerships failed
to employ on those occasions. Z
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ROSS COLKET is the

owner of Colket Automotive
Technical Services in Lansdale,
Pennsylvania. He is an ASE
Certified Master Technician with
over 30 years of experience as both a technician
and educator. As a former CTl instructor, he
believes in the importance of training and giving
back to the industry. Ross fully supports and
believes in Motor Age's mission to “advance the
automotive professional.”
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BE WHAT DRIVES YOUR DIAGNOSTICS.

BY JOHN ANELLO // Contributing Editor

've faced thousands of “crank/no-start” situations in

my tenure as a mobile tech. Regardless of the many

different ways engines are configured, to carry out the

combustion process, three things remain consistent

among all of those configurations. A gasoline internal
combustion engine needs mechanical integrity, adequate fuel
supply, and spark ignition to function. The process to find the
fault is easy when you have a solid understanding of what it
is you are working on.

A first-time encounter
I'was 16 years old and the first vehicle I ever owned was a 1953
Dodge B-4-B half-ton pickup truck. It was equipped with a
straight-six flathead, 218-cubic-inch engine. Back in 1978, i
purchased this vehicle from my high school mechanic teacher
for a whopping $500 (which was a lot of money to me). The
truck ran well but needed some minor repair work to get it
back on the road.

It had a three-speed (on the floor) transmission, and I did
not yet know how to drive a stick, so the whole task was an
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EVEN THE OLDEST OF TECHNOLOGIES MAY BE NEW TO YOUR WORK BAY
BUT YOUR UNDERSTANDING OF THE SYSTEM CONFIGURATION SHOULD

age 16. Now, at
the age of 61, I'm

attempting to coax it

out of hibernation.

uphill battle that I was eager to win because Iliked the chal-
lenge. It would be my summer project to get the truck road-
worthy because I was soon about to hit the road at the legal
driving age.

When I turned 17, my truck was ready to sail, and I decided
to use the truck to do some minor landscaping and even some
furniture moving. It was a start to make some revenue while
searching for a permanent job at a local garage to work as
a full-time mechanic. The truck was not fit for an everyday
vehicle, and I did not want to put too many miles on it, so
I set out in search of a used vehicle and ended up buying a
Ford Pinto (at a bargain price of $125). When I finally landed
ajob as a mechanic, I decided to park the truck and use it as
a showpiece in the local town parade. So, I kept it in storage
in my garage.

Iwoke up one morning and told my dad that I was always
good at building tiny model car kits when I was a kid and 1
wanted to take my truck completely apart (down to the frame)
and restore every piece imaginable. He thought I was crazy at
the time, but I was on a mission to perform the task and learn
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how to repair and renew every nut, bolt, and component in
that vehicle, from bumper to bumper. Within a month I had
dismantled the entire truck down to just a frame and cab. 1
was not set up to yank a cab off a frame, so I worked my way
around the cab.

This restoration project lasted almost two years and it al-
lowed me to have hands-on experience with everything in-
volved with working on a vehicle. I purchased a repair manual
for the truck and went to many antique salvage yards and
vehicle flea markets to find used parts and supplies. This
enabled me to perform the endless tasks with which I was
faced. In the end, I learned how to rewire an entire vehicle,
and rebuild a water pump, generator, starter, engine, manual
transmission, rear axle, and a complete suspension system.
Ilearned so much in the process, and it helped me to build a
solid foundation of automotive knowledge that strengthened
my experience as a mechanic in the industry.

Once the truck was all mechanically put back together, my
next task was to restore the body of the vehicle. I never went
to school to be abodyman, but I had many friends in the field
who gave me the knowledge and help I needed to get the truck
to a panel repair and primer stage of the game.

When the truck was finally body-prepped, I had it towed
to a body shop to have it painted.
This truck was my pride and
joy, and when the body shop fi-
nally finished it, I custom-built a
wooden bed and mounted fancy
chrome wheels on the truck, and
it was now ready for a new chap-
ter in its life (Figure 1).

I put the truck in many more
parades (and even car shows)
and occasionally took it on a Sun-

LEAD ADDITIVE is avail-
able to supplement the fuel
supply. Older engines relied
on the lead’s lubrication
properties for the valvetrain
components.

THIS IS LIKELY THE OLDEST
versions of push-to-start, seen here
above the accelerator pedal.
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day drive. I always kept it in a garage and moved it around
to various locations but then it sat in storage for 22 years.
always said that “When I retire, I will restore the interior of
the truck,” but that day did not come until just a month ago.

Waking a sleeping bear

I decided to start the awakening of my old truck at the ripe old
age of 61 now (and no, I will not retire but just keep trucking
along at a shorter workweek). I had the truck towed to my
house from the storage garage, where it had not been started
in over 15 years. Everything was still in newly restored condi-
tion but just with a little time added to it.

The truck was a six-volt positive-ground system. I always
wondered about the positive-ground strategy, but I was told
that Chrysler engineering was always overthinking the
technology of the vehicle, and they believed that going to a
positive-ground system would deter the buildup of corrosion
at the battery terminals. They even had the right side of the
vehicle with left-hand threaded wheel bolts because the belief
was to keep the lug bolts from loosening up under accelera-
tion. They even marked the lug bolts with “L" and “R” so as
not to mix them up.

I started by replacing the six-volt battery, changing out the
oil and antifreeze, and even draining out the stale gas in the
tank (and yes, the gas tank had a drain plug on the bottom of
it, which made that task extremely easy to do).

When I purchased four gallons of regular gas, I had to pur-
chase some lead substitute additive (Figure 2). Back then,
the lead in the gas was used as a lubricant for the engine’s
valvetrain, so it was important to keep my truck’s diet the
same to support the engine’s running requirements. When
addinglead substitute to unleaded gas, it is important to mix
the proper quantity. It is recommended to add one 12-ounce
bottle of the lead substitute to about 20 gallons of gasoline.

Once the truck was primed up and ready it was time to
crank it over. I started by pulling the choke cable for a cold
enrichment start-up (and yes, this truck had a choke cable
and a throttle cable). Then, as I cranked the engine, I could
not get it to start. So, my new challenge was to diagnose why
it would not start.

The saga begins

I recruited a helping hand from the college kid across the
street to crank the engine while I tested the truck for spark. I
instructed him to depress the push-start, but he said he could
not see the button on the dash that he was used to seeing.
then educated him that this truck was the grandfather of all
push-starts, and there was a push-start rod on the floor of
the vehicle, above the gas pedal (Figure 3). This rod directly
engaged the battery starter terminal with the motorized ter-
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minal after the ignition key was placed in the “on” position.

He was very intrigued by the simplicity of the design, but
this was the way it was done before starter solenoids became
a common component built into the starter housing. As he
pushed on the starter pushrod to crank the engine, I was
checking for a spark (the old-fashioned way) by holding the
coil wire about a 1/4 inch from the engine block; There was
no spark visible. I did not have my dwell meter because it was
buried up in my attic (with all my other antiquated equip-
ment), so I resorted to using a test light to see if the positive
side of the coil was being energized (on this positive grounded
system), and there was no bulb action whatsoever (Figure
4). There was voltage on the negative side of the coil, so T had
to remove the distributor cap to check the operation (and air
gap) of the ignition points.

I grabbed the radiator fan, held pressure down on the fan
belt, and I pulled on the fan blade to get the points to open at
their largest gap (on the high point of the distributor cam)
(Figure 5). The air gap was about .020 inches (or the thick-
ness of a matchbook cover) but when the points were open
there was no power on the positive side of the coil. This was
an indication that either the coil was open or was there a short

a

The Automotive Management Institute (AMi) is pleased to
announce the development and launch of a new professional
designation focused on the technician in a leadership role:
AMi Accredited Shop Foreman.

Mentors in the shop environment often receive technical
training, but little in the way of training develop other skills.
To be successful as a leader, they have to pick up the rest as
they go. The shop foreman accreditation fills the gap with
soft-skill courses from accredited industry training providers.

This new designation requires multiple categories of training,
including shop management basics; coaching, mentoring,
team building, and five new courses focused on the shop
foreman role.

Questions or Support:
supportingsuccess@amionline.org
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! WITH THE IGNITION
POINTS “open,” there is no
path for current to flow through
the primary side of the ignition
coil. Voltage should be present
butis not. This issue must be
pursued to find the root cause
of the fault.

THIS QUICK TEST proves no voltage is available, yielding only a few
possibilities of why this ignition system is inoperative.

in the primary circuit of the ignition system.

Then I saw something that caught my eye on the posi-
tive side of the coil. There was an auxiliary wire on the coil
(that I do remember installing) to suppress some of the ig-
nition noise I was getting when I installed an aftermarket
radio. It was a 6V-to-12v radio inverter I installed when I
first purchased the truck. It turns out the noise suppressor
was shorted.

Okay, so I removed the wire from the coil terminal and
when the engine cranked, Inow had spark. I put everything
back together and went to the other side to prime the engine
up with carburetor cleaner. The engine finally kicked off and
ran on carburetor cleaner, but I noticed that the fuel bowls (at
the fuel pump and carburetor) were not filling up with fuel. So

now there was another hurdle for me to jump but hey, I was
up for the challenge.

THIS TEST
PROVES the

fuel pump/system
cannon proved the
vacuum necessary
to draw fuel from the
tank. the root cause
must be pursued
further.
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One problem down, one to go
I was thinking that the fuel pump
diagram may have been dry-rotted,
so I had to test the vacuum quality &
of the fuel pump system. If there &

fuel pump and the tank, a leaky §
fuel bowl, or an inoperative fuel %
pump, there would be no fuel in
the fuel bowls.
I removed the fuel line at the fuel
pump and placed my vacuum gauge
on the fuel pump port (Figure 6). As
I had the engine cranked, there was
no vacuum at all. So, at this point, I de-
cided to remove the fuel pump from the
engine block to bench test and inspect
it for issues. When I placed the fuel
pump on the bench, I noticed that the
gasket (I securely positioned it within
the fuel bowl, during reassembly) was
partially sucked into the bowl (Figure
7). The only way this could ever happen
is if I did not secure the bowl properly
or the fuel tank line was clogged. I was
shooting for the latter possibility.
I'walked back over to the truck and
tried to blow thru the line at the fuel
pump and (you guessed it), it was re-
stricted. I went under the truck, opened
the fuel line at the gas tank, and I was
now able to blow through the line. The
restriction must be isolated to within
the gas tank, so I had no choice but to
pull the gas tank for further inspection.
I placed the fuel tank on the ground
and unscrewed the fuel pickup tube

THIS PUMP CREATED a vacuum and
sucked the gasket into itself. This indicated
that a vacuum was forming in the pump due
to a lack of fuel supply, indicating a restric-

tion upstream.
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THIS OLD FUEL TANK
. was loaded with rust and
% was the cause of the fuel
system restriction, and
# ultimately led to the
L' “no-start” situation. This
P is the reason manufac-
turers got away from
5 metal tanks and now
'~ use plastic.

from the tank. I found
it to be clogged with rust.

This tank was contaminated
with rust on the interior walls and
would have to be replaced or recondi-
tioned. This was a common failure of
these steel tanks and that is why many
manufacturers over the years had
switched to plastic tanks.

It does not matter what you work on
in the automotive industry today. The
key to a successful diagnosis is just
keeping it simple and having a good
foundation of how things work so you
know how to test them. I just about read
the entire repair manual on my truck
(when I'was restoring it) and that was
a crash course in itself. I found that
reading the manual gave me the mind-
set to fully understand how this truck
was built, and that helped me to easily
build my diagnostic game plan for tack-
ling any problem this truck wanted to
throw my way.

It is so important to keep engaged
in automotive training with anything
new that sneaks into your repair bay,
even if the problem vehicle is not ‘new”
at all, but in fact decades old. Staying
on top of technology means staying
educated, and no one is going to force
you to do it. ZZ

JOHN ANELLO is the
owner and operator of
Auto Tech on Wheels,
established in 1991 in
northern New Jersey. He
provides technical assistance and remote
reprograming with 21 factory PC-based
scan tools. Driven by a passion for cars,
Anello’s business now services roughly
1,700 shops.
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THE DIAGNOSTIC FLOW CHART’S NEXT STEP SAYS ‘REPLACE ECM,

BUT ARE YOU SURE IT’S THE PROBLEM?

BY PETE MEIER // Director of Training

ver use an OEM flow chart as part of your drive-

ability diagnostic process? I'm betting you have.

And when the next step tells you to replace the

engine control module, there is always some hesi-

tation, isn't there? After all, anew ECM can cost a
lot of money and you want to be sure that replacing it is going
to resolve your customer’s concern.

What does the ECM do, and how does it do it?
The engine control module (ECM) is the computer that man-
ages every system on the vehicle related to emissions. When
something goes wrong, the ECM will hopefully record a diag-
nostic trouble code and turn on the check engine light. But the
ECM all by itself can do nothing. It first must be programmed.
These are the instructions the engineers have given it so it
can perform its primary function — maintain the vehicle’s
emissions levels.

Granted, there are several subsystems involved — like the
ignition system, the fuel delivery system, the EVAP system —
and others. But generically, the process the ECM follows is the
same. First, it has to have the information it needs to carry out
its programming. This information is supplied by a variety of

THISIS ALAB
SCOPE CAPTURE
of the engine’s crank-
shaft position sensor
signal (CKP). This
signal is responsible
for allowing the ECM
to determine engine
speed, misfire data
and the crank angle
space.

- o N @ & 0N oA A ——

sensors, such as the crank and cam sensors for engine posi-
tion, the MAF sensor for the amount of air being taken in, and
the various temperature sensors associated with the engine.
Once the ECM has the information it needs, it plugs that
data into the parameters programmed into it and then carries
out the tasks associated with those parameters. This is typi-
cally done by controlling the operation of numerous circuits
using low- or high-side drivers. Drivers are nothing more than
a switch the ECM turns on or off. Low-side drivers complete
the ground path of the circuit it is connected to, while high-
side drivers supply a power source to the circuit it operates.
In many cases, there is also some kind of feedback strategy
involved to let the computer know that the action it took was
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carried out. Oxygen sensors are an example of a sensor that
provides direct feedback to the ECM. In other instances, the
ECM looks for certain changes in other monitored systems
as feedback.

Granted, this is a bit simplistic. The idea I want you to take
from this is that there are several things we need to confirm
before we blame the ECM.

Is the ECM getting the information it needs?

We have to make sure the ECM is getting the information it
needs from its sensors. We also have to verify that the sensors
arereporting accurately. The ECM can only act on the data it’s
receiving and may not know that it's being lied to!

One way to see if the data is making its way to the ECM
is to look at the data PIDs using your scan tool. We can get
an idea of the accuracy of the information by changing the
engine’s state and seeing if the data PID changes in response
or by comparing the data to another sensor to see if the two
are in alignment.

Here’s an example. The RPM PID is a direct input from
the CKP (crankshaft position sensor). With the engine warm
and idling, is this reading normal or abnormal? Now open
and close the throttle. See the data PID change in response?

Sometimes misinformation fed to the ECM occurs inter-
mittently, and at speeds that may be too fast for your scan
tool. That’s where the scope comes in. Let’s connect to the
CKP and see what the scope can tell us.

Connect the scope by first looking at the engine perfor-
mance wiring diagram. Identify the wires leading to the CKP
sensor. This engine uses a three-wire crank sensor — one
power, one ground, and one signal wire back to the ECM.

I'll connect one channel to the signal wire at the ECM.

Next, we need to set up our scope to capture this signal. I
use the 20/20 rule to start. The 20/20 rule means that I need to
set my voltage scale to cover a 20V range — appropriate since
most of the vehicle systems are 12V systems.

The second 20 means that I need to set the time scale to
20ms per division. That gives me a total time on the screen
of two seconds — about the amount of time it takes for the
engine to complete two full revolutions.

Last, I need a trigger. Let’s use Autel’s “automatic” option
and see what we get.

Finally, we’ll start the engine and capture the
signal pattern.

You can adjust the scope’s voltage and time scales to get
a better pattern. The pattern should be clean and repetitive,
with no dropouts. Signals also have to reach minimum levels
for the ECM to see and recognize them, so it helps to compare
your capture to a “known good”.

If you suspect an intermittent signal loss, you can try the
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A CONNECTOR to the engine control unit that has damage to the
terminals.

“picket fence” technique. This is where you adjust the time
scales to a higher value until the pattern looks like this —
almost a smear but still somewhat distinguishable. Now
if a dropout occurs, you'll see it as a missing picket in your
picket fence!

Sensor signals to the ECM will vary depending on the type
of sensor. Some will be a digital signal like this one, others will
be a AC signal similar to an AC sine wave, and others will be
avarying voltage like the one produced by a throttle position
sensor. No matter what kind of signal, it must be clean with
no drops for the ECM to make use of it.

Are the ECM's instructions flawed?

When the ECM has the information it needs, it will fall back
to its programming to decide on the action it needs to take.
Very often, issues with the systems controlled by the ECM are
aresult of mistakes in the programming itself. This is why it
is so important to consult the factory Technical Service Bul-
letins (TSB) early on in your diagnostic process. If a change
in programming was made, it’s likely the only way you'll find
out about it. Reprogramming the ECM with updated software
is the fix and the Autel VCII'm using is also aJ2534 interface
thatI can use to do just that in many cases. If you find yourself
in a situation where the vehicle youre working on requires
reprogramming be sure to do your homework and get addi-
tional training in order to perform this procedure correctly.
Mistakes made here can result in your killing an otherwise
healthy ECM.

Can the ECM carry out its instructions?

If the programming is correct, the ECM will then carry out
the actions specified. As I mentioned earlier, this is done by
controlling the electrical components associated with the
needed action by opening and closing the circuit via inter-
nal drivers — or switches. This is a common area for ECMs
to fail. As with any other electrical device, the drivers can
become damaged and inoperative, and the actions may be



commanded by the ECM but not carried out. So, the next step
in our diagnosis is to verify that the ECM is commanding the
action and that the controlled component is working like it’s
supposed to.

In many instances, you can simply use the bidirectional
controls of the scan tool to operate the device. If the PID
associated with the device changes state but the compo-
nent isn't doing anything, troubleshoot the circuit as you
would any other.

In the cases where bidirectional control isn’t possible, you
can use your scope instead. Let’s use the fuel injectors on this
Audi as an example. This engine uses GDI (gasoline direct
injection), with two wires going to each injector. Again, we
start by reviewing the wiring diagram.

The operation of the GDI electro-mechanical injectors
is a bit different than conventional port fuel injection units.
These injectors require initial voltages of 65V to open, and
this voltage is supplied by the ECM. The ECM also controls
the ground side of the injector circuit. We can look at the scan
tool data and get an idea of the time the ECM is commanding
the injectors on, but we may not be able to see each individu-
ally. We also can't tell if the injector did indeed respond to the
ECM'’s command. We can, though, with a scope.

We start with our 20/20 rule to set up our initial voltage
and time divisions. Next, I'll connect one channel on the
Autel scope to one of the injector grounds. I'll also connect
one channel to the positive side of the injector connector.

A word of caution here — many of the devices the ECM
controls use a coil of wire that builds a magnetic field when
current is passed through it. The magnetic field is what is
used to perform the work — energize a secondary ignition
coil, open an injector or solenoid — these are some examples.
This collapse also produces what is called a “flyback” volt-
age on the ground side of the circuit that can reach levels
unsafe for your scope unless an accessory called an attenu-
ator is used to drop the voltage to a more friendly level. Make
sure you know the maximum input of your scope to avoid
damage to it.

I'll then add a new measurement tool to a third channel —
the low amp probe — to monitor the current flow on the feed
wire to the injectors. With the scope connected, let’s start the
engine and capture our pattern.

I like to look at the current capture first. What if the cur-
rent on any of the injectors is lower than the others? That
could indicate a resistance issue in the circuit itself — a bad
ground, corroded connection, or something similar. What do
you think can happen if an injector or other actuator shorts
internally? Resistance will be less than specified and that
means the current flow in the circuit will be higher than it
should be. We'll see that in the current pattern too. This is a

TECHNICAL

common cause of driver damage in the ECM and I'm going
to talk more about that in a moment.

If the component is not working as it should, we need
to apply our electrical troubleshooting skills to determine
where the circuit fault lies. Many times, it isn’t the fault of
the ECM, but a problem with voltage drop somewhere in the
circuit path. Pin/connector damage is very common and can
be caused by corrosion, water intrusion, improper handling
of the connector or improper testing methods (like shoving
a test probe into a hole too small for the probe).

Disconnect the connector from the ECM following the OE
service procedure. Use your phone’s camera to take a picture
of the connector and the connecting pins on the module. This
makes it easy to blow it up and get a real close view. Look for
signs of corrosion or damage. You can use electrical contact
cleaner or pure rubbing alcohol to clean them up and I'like to
use a product called Stabilant 22 as a final touch. Stabilant 22
is an initially non-conductive block polymer that, when used
in a thin film, switches to a conductive state under the effect
of the electrical field. It remains nonconductive between ad-
jacent contacts when applied to electromechanical contacts,
Stabilant 22 provides the connection reliability of a soldered
joint without bonding the contacting surfaces together.

Once you've determined that every other part of the cir-
cuitis correct, then — and only then — consider the possibil-
ity that the ECM circuits are damaged. Before you order that
new one, though, you need to identify why it failed!

If the ECM is bad, what caused it to fail?
Measure the resistance on the injector and compare to speci-
fication. If it's low, odds are the excess current caused by the
shorted injector is the reason for the failure. You should also
verify the resistance on every actuator circuit operated by
the ECM to ensure none of them had anything to do with it.
And, of course, use the voltage drop testing method to verify
the module’s power and ground circuits.

Remember, the ECM is the most expensive fuse on the
car! Take the time to determine the root cause of the concern
and, if you do determine that the ECM has failed, be sure you
check all the possibilities for its failure before replacement. ZZ

PETE MEIER is the director of training for the

Vehicle Repair Group with Endeavor Business

Media. He is an ASE certified Master Technician with

- over 35 years of practical experience as a technician

and educator, covering a wide variety of makes and
models. He began writing for Motor Age as a contributor in 2006
and joined the magazine full-time as technical editor in 2010. He
believes in the mission of the magazine to “advance the automotive
professional” and provides resources to working techs around the
country through print, social media, and YouTube. He spearheads
the Motor Age YouTube channel, delivering essential training videos
for technicians at all levels.

VEHICLESERVICEPROS.COM VOL.141.#8 47



http://VEHICLESERVICEPROS.COM

VEHICLE
SERVICE
PROS:

PRESENTS

SEPT.1-0CT.31,2022"

BIVING $25'000+ IN PRIZES.

AWAY
ENTER EVERY DAY FOR MORE CHANCES TO WIN AT

VEHICLESERVICEPR0S.COM/GPG!

VehicleServicePros.com, the official website of PTEN, Motor Age, and ABRN in partnership with the vendors that supply the
vehicle service market with the latest products to improve your business, are pleased to introduce the ninth annual Great
Prize Giveaway! Who doesn't love to win something? Better yet, you don't have to pay to play!

Vendors have partnered with_ VehicleServicePros.com to offer you a chance to win prizes. Vote for up to five products each
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day, increasing your chances for those particular prizes. Visit
win Sept. 1 - Oct. 31, 2022. Winners will be notified by November 15th. Good luck!
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AIRCAT.com

AirCat Tool Giveaway
Prize value: $500

Autel ITS600 Sensor Kit
Prize value: $965

BOSCH SMT 500 Smoke Machine
Leak Tester with built-in Air
Compressor

Prize value: $1,972

COAST Bright Light Bundle
Prize value: $715

Gray 7-THF Vehicle Support Stands
Prize value: $500

Contest rules

OEMTOOLS 0il Service Prize Pack
Prize value: $649.96

MK DUCTOR

Induction Innovations
Mini-Ductor Venom HP + Coil Kit
Prize value: $736.50

KTOOL
Deluxe Mechanics Tool Set
Prize value: $3,600

]llE

Lang Tools
Made in USA Specialty Tools
Prize value: $550

Launch Millennium MAX Scan Tool
Prize value: $799

o
=

XTools USA Nitro LT & Auto Keys
Prize value: $2,250

T

Oasis Scientific ME-610i Borescope
Prize value: $900

Opus IVS
Mongoose-Plus J2534 Device
Prize value: $495

0TC Ball Joint Connected Adapter
Professional Kit
Prize value: $2,140

ProMAXX Ford 3.5 EcoBoost EMR
Prize value: $613.25

Enter at VehicleServicePros.com/GPG

ToolAid Electrical Diagnostic and
Repair Pack
Prize value: $615

StreamLight 2022 Worklights Prize
Prize value: $750

TEXA Nano S, IDC5 Car and Tablet
Prize value: $4,495

ENTER TO WIN
A PLATINUM 581

Periormance & unheatatle covemge
ot an affardabls price

ThinkCar Platinum S8
Prize value: $1,249

Entrants in the Great Prize Giveaway promotion must be a professional owner, manager or technician responsible for repairing and/or maintaining vehicles. Each entrant must be an
employee of a fleet facility or vehicle service center as of August 31, 2021. Each entrant can register for up to five (5) products per day. Product registration entries may be submitted
from 12:00 a.m. C.S.T. on September 1, 2022 through 11:59 p.m. C.S.T. on October 31, 2022 (“Entry Period") at VehicleServicePros.com. No other method of entry will be accepted.
Endeavor Business Media, LLC's computer is the official time keeping device. Winners will be selected at random from all eligible entries received during the Entry Period. Odds of
winning depend on the actual number of entries received for each product during the Entry Period. There is no limit on the number of products an entrant may win. Employees of
Endeavor, Inc. or any Product Sponsor(s), their immediate family members (spouses and siblings, children and parents and their spouses, regardless of where they live), and members
of their households (whether related or not) are not eligible to participate. Endeavor Business Media, LLC reserves the right to disqualify any entry. No purchase or subscription is
necessary to win. Prize values may be rounded to the nearest dollar, or $100. Purchase of or subscription to any Endeavor Business Media, LLC-related publications does not increase
chances of winning. The Great Prize Giveaway promotion shall be governed exclusively by the laws of the State of Tennessee. Void in Florida and where prohibited or restricted by law.
The full list of rules and regulations can be found at VehicleServicePros.com/gpg.
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WHY GET CERTIFIED?

Technicians and shop owners explain the importance and significance

of holding an ASE certification.

AMY MATTINAT,
SHOP OWNER

“As a shop owner, | rely on my tech-
nicians to properly diagnose and
repair our customer’s vehicles. | have
such respect for their skill and knowl-
edge. They have to continually train for the new technolo-
gies in cars that seems to get more complicated every year.
Because of this | only work with ASE Certified technicians
and am proud that Auto Craftsmen has been an ASE Blue
Seal for many, many years. We appreciate the training and
credentialing that ASE provides. Over the years, ASE has
helped our business grow master technicians and build trust
and loyalty with our customers.”

BRIN KLINE,
SHOP OWNER/DIAGNOSTICIAN

“I can't recall when | first heard
about ASE, but it must have been
early in my career as an automotive
service technician. As far back as |
can remember, | viewed ASE certifica-
tions as the only way to show an employer, prospective
employer or a client that | was knowledgeable and worthy
to professionally diagnose, maintain and repair automobiles.
Naturally, | was learning a lot on the job in those early years.
It was exciting but it wasn't enough. | wanted to earn my
ASE credentials. In my mind, becoming ASE certified was a
rite of passage like transitioning from a boy to a man. A way
to earn the respect of your automotive peers. In hindsight, |
still believe this to be true today. | believe that | did give my
employers and clients a sense of confidence in my abili-
ties and earned the respect of my automotive peers. | don't
believe that | have considered this before, but as | reflect on
what ASE meant and means to me, | realize that | owe ASE
for helping to make my career what it is today.”
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CONNIE CLARK,
SHOP OWNER

ASE is literally a household name,
and everyone has heard of ASE and
to look for as ASE Certified Me-
chanic! They do just an awesome job of
educating the public. When | was able to have my own shop,
some of my competitors literally told me that | wouldn't last

3 months, but 2022 marks 30 years that | have run my inde-
pendent Repair Facility, and part of that is the trust people
have in ASE - | have the only ASE Blue Seal of Excellence
Shop in Detroit / Wayne County that is open to the public
and people actually seek that out!”

STEVE ANDERSON,
LEXUS DEALERSHIP
DIAGNOSTIC SPECIALIST

“The best way to describe being
ASE-certified is that is makes me feel
like | am part of a big automotive family,
and the last thing | would want to do is let my

family down. Since ASE made me proud 33 years ago, by
being a part of their organization, | could never let them down
while wearing the Blue Seal of Excellence. This propelled me
into a very successful automotive career, and | have ASE to
thank for much of it.”

BRANDON STECKLER,
MOTOR AGE TECHNICAL EDITOR

“I've been an ASE-certified master
automobile technician for over

20 years, and an Advanced Level
Specialist (in three other areas) just a
few years shy of that. | can say confidently

that the opportunities presented to me across the duration of




my career in the automotive field, as a technician, technical
instructor, curriculum developer, and technical editor (of both
Motor Age magazine and PTEN magazine), would indeed
not have been presented to me without the credentials |
possess. In many important situations, my input was held in
high regard, even in a court of law, as | was the ASE-certified
professional speaking as a subject matter expert. This carries
a lot of weight with me and allowed me to hold my head up
high as | represented my dealership’s service department.
Being ASE-certified allows me to represent the companies

| work with with pride. The customers that entrust their vehi-
cles to us do so with confidence largely because of the Blue
Seal of Excellence we proudly display.”

SUSAN SWEENEY,
TECHNICIAN

“With every ASE that | have
obtained, the feeling of accomplish-
ment and knowledge of that certifi-
cate is rewarding in itself. Having used
the ASE Test prep app has been a game-

changer for me versus reading the study guides. | love how
ASE has adapted study guides for different types of learning.
Knowing that ASE is a certificate of accomplishments in the
field of study and mastery, which is proudly displayed by
those who have dedicated their time and efforts to become
knowledgeable in the areas they have completed. It allows us
who have trained and passed the tests to be acknowledged
and rewarded with higher pay, moving forward in our field to
accomplish more for ourselves and being the best we can
be, to address the customer’s concern with each vehicle
accurately.”

TIM IEZZ],
SHOP OWNER/TECHNICIAN/
INSTRUCTOR

“ASE certification was a point of
pride for me. | remember being a kid
and seeing my dad's ASE certificate
hanging up in the office of the shop. | could

not wait to sit the tests and passed my first 4 at age 18, and
the rest for “Master” on my 19th birthday. | remember the
phone call | made to my dad when | got my score report to
tell him | passed and was master certified like he was. An
ASE certification shows our customers that we have dem-
onstrated competence in the areas in which we are certified.
It shows our customers and our peers that we care about
what we do. We advertise that we are ASE-certified master
technicians, it's on the calendars that we give out every year,

and it's on my oil change stickers so that the ASE logo is
front and center in front of my customers. It is the benchmark
we judge others by."

G. TRUGLIA,
SHOP OWNER/TECHNICIAN/
INSTRUCTOR

“NIASE/ASE has helped me in

my career from my early days in the
industry when | was working at Good-
year and passed my first NIASE certification

test. Goodyear provided me with a raise and a gold wrench
award pin. When | opened my first repair shop, | promoted
NIASE in my shop logo which was a combination wrench
with the NIASE logo on the box end. Later on, | made it a
point to recertify and employ ASE technicians and become
an ASE Blue Seal shop. | have always encouraged all my
students to become ASE certified to show their professional-
ism and commitment to the industry. I'm proud to call myself
an ASE-certified professional. Again, we'd like to offer a huge
congratulations to the National Institute for Automotive Ser-
vice Excellence, on their 50th anniversary. As demonstrated
above, being ASE-certified is like be inducted into a family of
professionals. Get yourself registered and join the ranks of
thousands of certified professionals before you.”

MATT FANSLOW,
LEAD TECHNICIAN

“I feel that there are a couple of
positive aspects of ASE Certifica-
tion: acquisition and possession.
From the ‘acquisition and maintenance’
aspect | can take the exams or use the
mobile app to test and earn the credential(s), but | also get to
see areas of my knowledge that are lacking. Maybe | did pass
that engine performance exam, and | have the certification,
but looking at my performance on the exam | can see that

| struggled on the electrical questions. | can now modify or
tailor my training to strengthen that area of my skill set. From
the ‘possession’ aspect, | have something more to put on my
resume. It may allow me to be considered for a position | may
not have been at all without it/them, or it separates me from
my competition for that position. It's also something | can
display to my clients, that | voluntarily took these exams to
demonstrate that | at least meet a minimum level of knowl-
edge in a given area of auto repair as set by the industry.”
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ASE releases Spanish-language option to its wehsﬂe

he National Institute for Automotive Service Excellence (ASE) re-
cently launched a Spanish-language option to its website, ASE.com.
Visitors can select “Espariol” as their preferred language by clicking

preparing/earning/ — =
maintaining ASE
certification to tips for

on “English” in the lower right corner of the homepage.

‘At ASE, we are always looking for ways to make it easier
for service professionals to access information about testing
and certification,” said Tim Zilke, ASE president and CEO. “By
translating ASE.com to Spanish, we have made it easier for the
growing number of Spanish-speaking technicians, as well as
employers, students, instructors and motorists, to learn more about
the ASE certification process, the array of ASE test offerings and
the advantages of ASE certification, all in Spanish.”

The new Spanish-language option allows the same easy
navigation, informative content, and experience of the streamlined
functionality of the newly redesigned website as the English

version. The site offers helpful information for technicians from

ASE Foundation’s Adopt-a-School program connects

shops with qualified students.

How have automotive repair shops
gotten by in recent years during
the technician shortage? Well, they
scavenged and poached technicians
from shops and dealerships down
the road. But now, there simply aren't
enough techs to go around.

Despite there being about 100,000
. students in
accredited
technician
programs
across the
A§ country
(ranging
from high
school freshmen to second year
community college students), 20
percent never actually go in to the
automotive industry. Yet another
20 percent leave the industry
after working in auto repair for just
two years, said Mike Coley, ASE
Education Foundation president.

“People come into the industry
and, sadly, in too many places they
get chained to the lube rack. So, it's
like, 'l thought | was going to have
a career — and it wasn't spinning
oil filters,” he said. “So, we want to
educate employers on the right way
to grow their own.”

ASE's Adopt-a-School program is
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BY AMANDA SILLIKER

one way to solve these issues. Shops can
partner with an accredited school in their area
and get that pipeline of qualified students
who will be ready to work at their shop upon
graduation. The partnering shops are able

to go into classrooms and educate students
on available career opportunities, as well as
provide hands-on experience to the students
as part of the program’s work-based learning
component.

“We are getting them out and working in the
industry while still at school, so they can take
the tech knowledge and start transferring
it out of their fingertips and become those
productive entry-level techs the industry so
badly needs,” Coley said.

ASE's research has found that students who
graduate from accredited programs and who
have that work-based experience are more
likely to get in the industry and stay in the
industry.

“By getting involved in your local program,
you're ensuring a stream of students who will
come into this industry and stick,” Coley said.

Interested shops can sign up at the Adopt-
A-School section of the ASE Education
Foundation website, and they will be provided
with a toolkit outlining everything they need
to know for partnering with a school in their
area. It also includes valuable resources
on how to ensure these young technicians
succeed in your shop, such as putting a
mentorship program in place.

employers on how to
help their employees
earn ASE certification
to give their business
a competitive advantage. It also includes career development
resources for students and instructors and information for
consumers about ASE'’s rigorous testing and certification process
that validates technician knowledge and expertise.

Earlier this year, ASE announced it had expanded the number of
test offerings with Spanish-language translations to include all of
the auto series certifications tests (A1-A8), as well as the G1 auto
maintenance and light repair certification test.

ASE renewal app provides a 1-year

extension on your certification
Automotive service professionals who download and

subscribe to the ASE renewal app will find it to be
a big timesaver when it comes to ASE recertification.

The ASE Renewal App is a remote option for
managing A1-A9 certifications and
testing their technical knowledge
through an app on their phone,
tablet or computer. Subscribers
earn one credit for each question
they answer correctly. After earning
eight credits in one certification
area during the subscription period,
the service professional will receive
a one-year extension to that certification, allowing
them to keep their certifications current without
having to go to a testing center. Users must
re-subscribe annually to keep their ASE renewal
app account active.

“One of the primary reasons we implemented the
ASE renewal app was to simplify the recertification
process and help automotive service professionals
save valuable time,” said Tim Zilke, ASE president
and CEQ. “With the app, those who hold A-series
certifications do not have to take time off from
work or go to a test center to be recertified.

The app allows them to renew on their own time
schedule by answering questions that demonstrate
their knowledge about today’s complex vehicle
systems.”

Since the introduction of the ASE Renewal App,
over 11,000 automotive service professionals have
enrolled and are using the innovative application to
extend their A1-A9 certifications without stepping
foot in a test center, ASE said.
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Throughout the race season, Kasey Kahne Rac-
ing will feature the ASE 50th anniversary com-
memorative logo on its two World of Outlaws
series cars, the No. 49 car driven by Brad Sweet,
and the No. 9 car driven this season by Kahne.

ASE, Kasey Kahne Racing team up to celebrate ASE’s 50th anniversary
he National Institute for Automotive ‘As ASE celebrates its 50th and five Truck
Service Excellence (ASE) and Kasey anniversary this year, we are proud to Series wins.

Kahne Racing will partner for the 22nd continue our long-term partnership with “l am very

straight year to celebrate ASE's 50th an- Kasey Kahne and his race team,” said honored to have

niversary and promote the high standards Tim Zilke, president and CEO of ASE. been partners

of service and repair achieved through the “Kasey is a tremendous representative with ASE for
assessment, certification and credential- of ASE and its mission. Not only is he over 20 years,
ing of current and future industry profes- recognized as a world-class driver, but he and we're

sionals.

Throughout the race season, Kasey
Kahne Racing will feature the ASE 50th
anniversary commemorative logo on
its two World of Outlaws series cars,
the No. 49 car driven by Brad Sweet,
and the No. 9 car driven this season by
Kahne. Last season, KKR and Sweet
won the World of Outlaws season
championship for the third straight year
in a vehicle sporting the ASE insignia. As
part of the partnership, Kahne will also
make appearances on behalf of ASE.

also understands that it is imperative to
have well-trained, certified professionals
working on his team’s cars. We look
forward to working together during

this milestone year to promote service
professionalism and the importance of
ASE certification.”

ASE and Kahne first teamed up in
2000. Since that time, KKR has won
over 200 World of Outlaws races and
four series championships, and during
Kahne's NASCAR career, he has 18 Cup
Series wins, eight Xfinity Series wins,

excited to chase a fifth championship

at KKR while we celebrate ASE's 50
years of service,” said Kahne. “They have
been a part of many of my NASCAR
wins as well as our sprint car wins, so

I am grateful to have their support as |
prepare to run my first full schedule with
the World of Outlaws. We are looking
forward to a year full of celebrations for
ASE’s 50th year in business on and off
the track”

New ASE military tests now available

he National Institute for Automotive Excellence (ASE), in

partnership with the United States Army Ordnance School,
has made available five additional competency tests. ASE will
continue to offer the MIL2 Diesel Engines and MILG6 Electrical/
Electronic Systems tests, which were introduced in January, in
addition to the five new test options.

The five new intermediate level tests for military tactical
wheeled vehicles are for individuals with a minimum of
two years of experience servicing cars, trucks or military
vehicles:

* MIL3 - Drivetrains

= MIL4 - Chassis

* MIL5 - Suspension, Steering and Hydraulics

= MIL7 - Heating, Ventilation and A/C

* MIL8 - Periodic Maintenance Checks and Services

The new ASE military tests were specifically designed
to align ASE tests to U.S. Army equipment, task lists
and processes. They provide an assessment tool that
measures an Army maintainer’s level of technical job
competence. Successful completion of the tests by
qualified Army personnel, plus an experience requirement,
will result in ASE military technician credentials. Those
who become certified in tests MIL2-MIL8 will be
recognized as ASE-certified master military tactical
wheeled vehicle technicians.

ASE will eventually offer three advanced level tests with
a focus on diagnosis and repair of more complex problems
found on military tactical wheeled vehicles. The tests are
designed to follow the career advancement of the Military
Occupational Specialty (MOS) 91 series enlisted Soldiers,
Non-Commissioned Officers (NCOs) and the 915A and

919A Warrant Officers. Successful completion of the
tests, plus an experience requirement, will result in ASE
military technician credentials for qualified candidates.

The intermediate tests are administered at Prometric
test centers. Soldiers will earn promotion points for
successful completion of tests and will be able to utilize
the Credentialing Assistance (CA) program to pay for the
ASE registration and test fees.

“Our Military ASE test program has gotten off to a great
start,” said Tim Zilke, ASE president and CEO. “We have
already had several hundred personnel take the MIL2
and MILG tests, and we are anticipating many more active
military members taking the other intermediate tests now
that they are available. We want to thank the U.S. Army for
all of its help in making this program a success.”
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Can you ace all these questions on advanced engine performance?

otor Age Training helps
you get ready to pass what-
ever ASE certification is on
you're working towards. From heavy
duty to alternate fuels, we have the
study guides that you need. One of our
most popular offerings is the ASE L1
Advanced Engine Performance study
guide and practice test, which provides

1. A cylinder leakage test is being performed on an
overhead valve V8 engine. When air is applied to
the No. 5 cylinder, a hissing noise is heard from
the tailpipe. Technician A says that the cam lobe
for the No. 5 exhaust valve could be worn down.
Technician B says that the No. 5 exhaust valve
could be burned. Who is right?

A. Technician A only
B. Technician B only
C.Both Aand B

D. Neither A nor B

2. Al of the following statements regarding the
schematic shown in Figure 1 are true EXCEPT:

A. The solenoid coil receives
battery power at KOEO and
KOER.

B. A blown 20A fuse would result in
0 volts at ECM terminal 23.

C. The EGR valve is shown in the
de-energized state.

D. The pintle position sensor is
shown at approximately the 2.5V
position.
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automotive service repair professionals
the knowledge to successfully take and
pass the ASE L1 Advanced Engine Per-
formance certification exam. This guide
offers detailed illustrations and the most
current L1 certification task list provid-
ed by ASE for anyone preparing for the
exam. Most importantly, this book con-
tains details on the L1 Composite Vehi-

3. The composite vehicle fails a loaded mode I/M test
for excessive hydrocarhons. Which of the following
is the root cause of the problem?

A. Shorted CMP signal wire
to the ECM

B. Open CKP sensor

C. Poor connection at ECM
terminal 19

D. Blown fuse No. 4

cle Type 4, which is essential for passing
the certification exam.

The back of the book contains an
ASE practice test with 82 questions writ-
ten in the exact style of the ASE certifica-
tion exam. Below is an excerpt of these
questions. You can find the answers
upside down at the bottom of the page.
Good luck!

4. Two technicians are discussing the injector
waveform shown in Figure 2. Technician A says that
the waveform is typical of a peak and hold injector.
Technician B says that the rise in control circuit
voltage is normal. Who is right?

A. Technician A only
B. Technician B only
C.Both Aand B

D. Neither A nor B

80
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5. The EFE heater stays energized all the time on an

engine with TBI. Which of the following symptoms
would not be associated with this condition?

A. Poor cold drivability

B. Spark knock

7. What conclusion can be drawn from the 1/M 240
inspection report shown in Figure 4?
A. The vehicle passed.
B. The vehicle failed for high HC.

C. The vehicle failed for high NOx.

8. All of the following will disable the air conditioner
compressor clutch on the composite vehicle
EXCEPT:

A. A shorted A/C request switch
B. An open circuit at pin B of

C. Lack of power D. The vehicle failed for high HC the A/C
D. Excessive NOx emissions and CO. pressure
sensor
6. A vehicle with throttle body injection failed the oo P HC pom C. An open
ASMS5015 test based on the Vehicle Inspection circuit at pin
Report (VIR) in Figure 3. Technician A says Loaded | Limit |Reading| Result | Limit |Reading| Result A of the A/C
that the gas readings could be the result of a pressure
bad catalytic converter. Technician B says that AunllE| D% | 152 || FAL.| BB | 202 | AR sensor
the engine may have a leaking throttle hody D. An open
gasket. Who is right? NOx ppm RPM |DILUTION circuit at
A' Technician A Only Limit | Reading | Result | Reading| Reading p|n 9 of the
B. Technician B only ECM R .+ —
C.Both A and B 625 [ 379 |PAss| 1528 | 12.1% e "
D. Neither A nor B FIGURE 4
FIGURE 3
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Entry-level certification

The program is designed for students about to begin their careers in the field

and helps shop owners find qualified job candidates.
BY GEORGE ARRANTS // Contributing Editor

mployers in every field face a per-
E ennial challenge: Evaluating and

selecting new employees. Unfor-
tunately, hiring managers often find there
is not a shortage of applicants, but rather a
shortage of qualified applicants.

Many auto repair shops use the Na-
tional Institute for Automotive Service
Excellence (ASE) certifications for hiring,
promotion, and recognition of their expe-
rienced technicians. It only makes sense to
look for similar credentials to qualify entry-
level applicants.

ASE is here to help with its entry-level
certification program for students who
are near the end of their studies (in other
words, future technicians about to begin
their careers). By making solid entry-level
hires, shop owners can avoid churn and
feel confident their new technicians can
grow with the company into full-fledged
service professionals.

There are 19 entry-level tests total in the
areas of automobile service, collision repair
and refinishing, and medium/heavy truck
repair. ASE developed the tests in partner-
ship with the ASE Education Foundation
and SkillsUSA. The tests in each series
parallel the instructional standards of ASE
accredited training programs. The entry-
level automotive series consists of tests in
the following core areas:

« Automatic Transmission/Transaxle
« Automobile Service Technology

« Brakes

« Electrical/Electronic Systems

« Engine Performance

« Engine Repair

« Heating and Air Conditioning

« Maintenance and Light Repair

« Manual Drive Train and Axles

« Suspension and Steering

ASES entry-level certification offers an
independent assessment that is valuable

58 SEPTEMBER 2022

for all stakeholders:

« Instructors and administrators, who are
working to respond to today’s increasing
demands for measurable outcomes and
accountability.

« Students, who gain a respected credential
and pride in accomplishment (along with
their parents, who can rest easier know-
ing their children’s program of studies
is subject to an independent evaluation
through ASE program accreditation and
exit testing of the students).

« Hiring managers, who can use ASE entry-
level certification as a meaningful tool to
evaluate potential service employees.

ASE entry-level certification can be
thought of as the first step in what should
be a career-long process of credentialing
and professionalism:

« ASE entry-level certification

« ASE professional technician certification

« ASE master medium/heavy truck techni-
cian status

« ASE advanced-level specialist

A deeper look

Those who know ASE through its profes-
sional technician certification series know
ASE does not dictate content areas and
test questions. Its certification tests are
developed in response to industry needs,
with panels of industry experts, including
working technicians, service managers, and
trainers, developing the scope of ASE tests
and writing test questions.

ASE uses the same approach for its
entry-level certification program, but here
the tests are tied to the schools training pro-
gram and curriculum. More specifically, the
tests are built around the ASE Education
Foundation’s program accreditation task
lists (formerly NATEF Program Evaluation).

The tests are designed to maximize
accuracy and meaningfulness. Test ques-

tions are developed in workshops and are
validated through pretesting. Non-scored
questions are included to measure poten-
tial test questions’ performance before they
become ‘live” questions.

Behind the scenes, the process even in-
cudes Item response theory statistical tech-
niques in test development - esoteric to all
except testing professionals, but an extra
level of assurance to students, instructors,
and hiring managers the tests are doing
their job.

Unlike professional-level ASE certifica-
tions, there are no work experience require-
ments for ASE entry-level certifications. The
student simply needs to pass one or more
of the entry-level tests.

All high school and college level me-
dium/heavy truck training programs na-
tionwide may use the ASE entry-Level
certification program, regardless of their
accreditation status or involvement with
ASE, the ASE Education Foundation, or
SkillsUSA. The tests are available year-
round.

All tests are administered at the school
through secure computer-based testing
delivered via the internet. A proctor, who
is a staff person other than an automotive



instructor, enables the test for students and
monitors their test sessions.

Upon successful completion of a test,
the school prints the certificate, has it
signed by the school principal for valida-
tion, and then awards it to the student. Stu-
dents also receive a detailed score report,
and a digital badge that can be displayed,
accessed, and verified online.

ASE entry-level certification is valid for
two years and does not renew. Having grad-
uated from a training program and earned
their first ASE certification, the students are
ready to launch. Those holding ASE entry-
level certification represent a pool of job
candidates whose eagerness is matched
by demonstrable qualifications, including
anationally recognized credential.

How you can get involved

ASE credentials are respected throughout
the industry because they are industry-de-
veloped. There is no ivory tower approach.
These are real tests for real working profes-

sionals and their employers. This is only
possible through the decades of direct
involvement and support from working
technicians, employers, fleet managers,
instructors, corporate trainers, and more.
If you are looking for ways to get in-
volved and shape the future of the service
and repair industry, it starts right in your
neighborhood. Consider the following:

« Joining your local high school or college
program industry advisory commit-
tee to help shape course and program
curriculum. You can find local schools

at aseeducationfoundation.org/find-a-
JUESSIIANE

« Encouraging those programs to main-
tain ASE accreditation and use the ASE
entry-level certification tests to qualify
their students.

« Volunteering at career days, so students
can interact firsthand with industry pro-
fessionals.

«Becoming a mentor in ASE's student
career development process that offers

students on-the-job internships while
pursuing their studies.

« Looking for ASE entry-level certification
when interviewing new graduates.

« Advocating for the service and repair in-
dustry as the dynamic field it is, offering
meaningful employment to countless
thousands and career pathways that
are limited only by personal talent, drive,
and ambition. ZZ

GEORGE ARRANTS

is the vice president

for ASE Education
Foundation. Arrants works
with instructors and
administrators to develop partnerships
with local businesses and industries
through program advisory committees. He
is the past chair of the Technology and
Maintenance Council's TMCSuperTech —
the National Technician Skills Competition
— and TMCFutureTech — the National
Student Technician Competition. His entire
career has been in the automotive service
and education industries.
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Permatex

TRAINING PORTAL

b

Proud Partners of

AS=

Education
Foundation

Earn Credit Toward Industry Update Training

For the professionals. By the professionals.

Register For Free

TODAY
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ASE Test Prep - A

Brakes Certification
The ASE Ab study
guide book and
practice test by Motor
Age Training provides
technicians the
knowledge, and know
how to successfully
take and pass the .
ASE certification exam. The ASE Ab test prep
book includes the ASE certification task list
for the car and light truck brakes certification
exam. The task list outlines the topics
technicians will be tested on during the ASE
ADb certification exam. In addition to the easy-
to-read text, the Motor Age ASE Ab study
guide contains dozens of detailed illustrations
for reference to real life applications. You'll
also find the Motor Age self-study guide to be
a handy for quick reference when servicing
brakes after you've successfully taken the
ASE certification exam.

The topics covered in this edition of the ASE
Study Guide are:
» Hydraulic system diagnosis and repair
* Power assist units diagnosis and repair
» Parking brakes
* Drum brake diagnosis and repair
* Wheel bearings
» Disc brake diagnosis and repair
» Electronic brake control systems -

ABS, TCS, ESC diagnosis.

=
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Servicing hybrid A/C — tips for the non-

hybrid technician wehinar
Did you know that A/C season for most
hybrids is an all-year thing?

That's because many models rely on the
A/C system to keep the high voltage battery
cool. Without proper temperature control,
the battery can suffer premature failure — an
expensive repair option when compared to
the cost of keeping the A/C working properly.
And you needn't be a fully certified hybrid
tech (but it helps!) to work on these systems.

In this webinar, Motor Age's Pete Meier
and TST's G. Jerry Truglia will show you the
fundamentals of hybrid technologies including
an overview of heat exchangers, as well as
the particulars of safely and properly servicing
hybrid air conditioning systems.
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ASE Study Guides - B-Series Collision Repair Set

This is the most recent Motor Age ASE study
guides for the collision repair (B-Series)
certification exams. This set provides the
knowledge necessary for technicians
to successfully prepare for and pass all
B-Series ASE certification exams. The study
guides provide detailed information on all
the required topics related to collision repair.
Each study guide includes an ASE B-Series
exam task list, easy-to-read text with detailed
illustrations and real life examples. Also
included are ASE practice tests (questions
and answers) in the back of each book that
are written in the style of the ASE exam
to help you prepare. The practice tests are
perfect for gauging your knowledge prior to
the exam.

The ASE B-Series Study Guide Package
includes all 5 B-Series books:
* B2 - Paint & Refinishing Certification
* B3 - Non-Structural Analysis & Damage Repair

GDI system — diagnosis and repair wehinar
G. Truglia, TST president, brings his immense

expertise to the webinar, covering the gasoline direct
injection (GDI) system from the low pressure pump to

rails, high pressure pump and GDI injectors.

Why learn this now? You're bound to run into this
technology, since for the past 10-plus years GDI

www.mumragetraining.cum

— o

» B4 - Structural Analysis & Damage Repair
* B5 - Mechanical & Electrical Components Certification
* B6 - Damage Analysis & Estimating Certification

PASS OR DON'T PAY GUARANTEE

As a testament to the confidence in the
quality of the study guides, Motor Age
Training offer a pass or don't pay money-back
guarantee. If you don't pass your ASE test
within 90 days after purchasing one of our
corresponding study guides, send us a copy
of your test results and book receipt, and we'll
refund the entire cost of the study guide —
less shipping and handling.

DIAGNOSIS;AND REPAIR

has been used on European vehicles and moved on to domestic and Asian engines. The webinar
covers all the components involved and teaches you how to identify, diagnosis, test and repair them.

Specific topics covered include:

* Scan data analytics

* Fuel trim diagnostics

= Garbon build-up drivability symptoms, diagnostics
and cleaning

* Low pressure fuel pump

= Direct Injection fuel pump testing

» Lab scope connection to the GDI injector

T2 Study Guide - ASE Test Prep for Diesel Engines Certification

The ASE T2 Diesel Engines Study Guide and test prep contains tips on
preparing for and successfully passing the T2 certification exam. The topics
discussed in the ASE T2 cover the subjects that will be included on the ASE
certification exam. This easy-to-read study guide contains dozens of useful
illustrations to visually explain the real life scenario’s that are questioned on the
ASE T2 exam. The topics covered in detail include:

= General engine diagnosis

= Cylinder head and valvetrain diagnosis and repair

= Engine block diagnosis and repair

= Lubrication and cooling systems diagnosis and repair
= Air induction and exhaust systems diagnosis and repair
= Fuel system diagnosis and repair

= Starting and charging systems diagnosis and repair

= Engine brakes.

EVAP systems — operations and troubleshooting webinar
In this webinar, Pete Meier and G. Truglia will go over

the operation of a variety of EVAP system designs and
demonstrate the testing of the various components. They

* Tools and equipment

* [njector removal processes

* Injector seal replacement and installation

* High pressure pump failures - diagnostics and repair
» PCV and breather system issues

* Common failure case studies.

The back of the book
contains an ASE practice
test with 75 questions
written in the exact style of the ASE
certification exam. There is an answer key
with explanations for why an answer is
correct.

will cover system operation, vent and purge valves, lines,

the charcoal canister, gas tank, as well as gas caps and “capless” systems. The pair will also
demonstrate a number of techniques you can use to find even small leaks using a smoke machine,
ultrasound, and CO2. A downloadable handout will be provided. The webinar was shot live and in
real time, and hosted in G.'s New York shop. Real cars and components are used in the demos.
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Complex repairs, simplified.
asTech.com/Simplify

Introducing collision
repair's complete
diagnostic solution.

OEM & OEM Compatible Scanning
ADAS Calibration Insights

Static & Dynamic Calibrations

Support from 400+ certified technicians

asTech.

Driven by Repairify.


http://asTech.com/simplify
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SMOKELESS AND VAPORLESS

The Flo-Dynamics EV Battery Pack Leak Tester, No. LPLT-
100, is a multi-purpose, low-pressure leak tester designed
to offer rapid and efficient testing for EV battery pack com-
partments. The smokeless, vaporless unit provides clean,
dry, contamination-free air for testing. The LPLT-100 allows
for a technician to connect, test, and provide an accurate
leak flow rate on the flow meter. Simply switch the control
knob to decay/off to perform pressure decay testing. It
uses shop air, is Ford approved, and offers an optional,
high-voltage glove adapter for quick and accurate glove testing.
VEHICLESERVICEPROS.COM/21277771

i Leiring i

SMP EXPANDS GASOLINE DIRECT INJECTION PROGRAM

Recently released GDI fuel injectors cover an additional 4.7 million vehicles in opera-
tion. The most popular applications include
the 2018-20 Toyota Camry, 2019-20 Toyota
RAV4,2019-21 Ford Edge and Ford Ranger,
and 2018-20 Ford F-150. Additionally, fuel
pressure sensors are now available for General \v/‘ - -
Motors, Ford, Volkswagen, Chrysler, and RAM A% e R Y =
vehicles. Over 6 million 2014-20 General Mo- 0 q”, o B
tors vehicles will also benefit from the addition AL

of a fuel feed line and a fuel pressure sensor

connector has been released to fit the Ford Focus, Expedition, F-150, and Transit.
Several high-pressure fuel pumps have been introduced.
VEHICLESERVICEPROS.COM/21275110
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MOTOWEB

With customers increasingly on the go and on mobile

devices, you need to establish an online presence that
sets your shop apart. Worldpac's MotoWeb is an easy,

effective and affordable solution to that challenge, of-
fering a professionally designed website for your shop
and allowing your customers to engage online at their
convenience. A website from MotoWeb makes it easy
for customers to see what services your shop offers, access their personalized online
garage, get exclusive coupons and book their next appointment.

Call 1-855-770-MOTO (6686) or visit us online to request a demonstration.

MY.ADVANCEPRO.COM/MOTOWEB

ALLOWS FOR A QUICK, LEAK-FREE REPAIR
The ProMAXX Tool Cylinder Head Repair Kit
allows technicians to rescue a botched repair
where an attempt to drill out a broken exhaust
manifold bolt has penetrated the cylinder head.
The kit comes packaged in a convenient case
with a precision drill bit, tap, locking fluid, Blind
ProSert, and insert tool. The Blind ProSert fits into
any 8mm bolt hole, used by most automotive manufacturers, including Ford, BMW, GM,
Mercedes-Benz, CDJR, Audi, and many others. The Blind ProSert is hardened steel and
black-oxide coated for corrosion resistance. Kit is made in the U.S.A.
VEHICLESERVICEPROS.COM/21278295
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HAS A TEST
RANGE OF TMA
TO 60A DC/AC
The High Accuracy
Low Current Clamp
Meter, No. 683, from
Electronic Specialties
was developed with new
circuitry designed to
maximize low current

accuracy and zero
stability. The clamp is
able to measure parasitic
drains accurately, efficiently,
and with dependable/repeat-
able readings. It features a
TmA low reading resolution
and can read up to 60A. The
16mm x 18mm clamp open-
ing is large enough to clamp over most
negative battery cables. The 683 reads
both DC and AC currents, and it detects
the current automatically. The clamp can
also record up to 99 records for recall
later. Unit comes with zippered storage
case, manual, and 9V battery.
VEHICLESERVICEPROS.COM/21277748

POWERS ALL
ELECTRIC VEHICLES
The Enel X Way Juice-
Box 40 Plug-Inis a
smart home charging
station that combines
speed, performance

and value. Built on the
universal J1772 charging
standard, it can power
all electric vehicles
on the market to-
day, including Tes-
las via an adapter.
Use the JuicePass app for a seamless
EV charging experience at home or on
the go. The app allows users to find
public charging stations near them and
monitor their charging progress. Users
can charge electric vehicles at times
when renewable energy is at maximum
production through JuiceNet Green.
VEHICLESERVICEPROS.COM/21278096



http://VEHICLESERVICEPROS.COM/21277748
http://MY.ADVANCEPRO.COM/MOTOWEB
http://VEHICLESERVICEPROS.COM/21277771
http://VEHICLESERVICEPROS.COM/21278295
http://VEHICLESERVICEPROS.COM/21278096
http://VEHICLESERVICEPROS.COM/21275110

YIZ /7 AUTOMOTIVE PRODUCT GUIDE

e
)

NO PROGRAMMING REQUIRED

The Hamaton Tesla BLE Sensor is a direct
replacement for the Sysgration BLE sensor. An
alert is sent to the vehicle's computer system
via BLE (Bluetooth low energy) when air pres-
sure drops, triggering the TPMS light. BLE
sensors are found in Model 3 (2021 +), Model
S (2022+), and Model Y. The sensor comes
preprogrammed, enabling technicians to install
them on the Tesla models without needing to
program. Available in two metal clamp-In valves (black or graphite).
VEHICLESERVICEPROS.COM/21278152

DESIGNED FOR USE WITH GAS ENGINES
AND DIESEL ENGINES UP TO 10L

The NOCO Genius Boost Pro 4000A UltraSafe
Li-ion Jump Starter, No. GB150, is a Li-ion
jump starter for 12V batteries that offers spark-
proof technology and reverse polarity protec-
tion. It can safely jump-start a dead battery in
seconds and up to 80 times on a single charge,
says the company. The GB150 integrates with a high-output 500 Im LED flashlight

with seven light modes. It also features rapid charge technology that charges in three

hours, plus a 12V auxiliary port for powering tire pumps, inverters, and lights. The
GB150 is designed for use on gas and diesel engines up to 10L and more.
VEHICLESERVICEPROS.COM/12152039

MATCH OR EXCEED OE EFFECTIVENESS

Centric brakes are designed, manufactured and tested
to exacting standards to meet the demands of today's
vehicles. Engineered to match or exceed OE effective-
ness, Centric aftermarket brake pads feel and func-
tion just like the original equipment.
VEHICLESERVICEPROS.COM/21277413

MARKETPLAGE

TURN YOUR ToOL

IDEA INTO IMIONEY

LISLE CORPORATION CURRENTLY PAVS
ROVALTIES TO OVER 100 INDIVIDUALS.

Lisle has been in business for over 115
years and for over 50 years has been
working with individuals on an award or
royalty basis. If you
have an original tool
idea which others
may need, we have
a procedure to
evaluate your idea.

Respond now to request an idea disclosure
packet, or fill out a form online:
www.lislecorp.com/idea-proaram

P.O. Box 89 « Clarinda, IA 51632-0089
712-542-5101 « Fax 712-542-6591
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Advertising Opportunities
Go to our Website

www.VehicleServicePros.com

AD INDEX

ADVERTISER PAGE# | ADVERTISER PAGE #
AAPEX A3 CENTRIC PARTS 22
ACCELERATE CONFERENCE 03 CONTINENTAL CORP. ST
ADVANCE AUTO PARTS, INC L2 ETE REMAN / ATSG 30,57
ASTECH 61 FEDERATED AUTO PARTS 01
AUTEL US INC. 172395 | FRAM GROUP 2
AUTOMOTIVE MGMT. INSTITUTE .ovvccccvrvecseresennen, A2 GOLDEN LION CORPORATION 19
AUTOMOTIVE TRAINING INSTITUTE ..o 9 GREAT PRIZE GIVEAWAY A48
BENDPAK .29, 31,39 41 LISLE CORPORATION 63
BOSCH AUTOMOTIVE SERVICE SOLUTIONS .o, i MOTORCAR PARTS OF AMERICA ..., A3
CARTER 1 PERMATEX 09

VEHICLESERIVCEPROS.COM

ADVERTISER PAGE #
RAYBESTOS 15
ROBERT BOSCH LLC "
SELLARS COMPANY nik
THINKCAR 5
TOPDON USA A4
TYC GENERA 33
UNIFIRST CORPORATION 3
WORLDPAC L4

VOL.141.#8 63



http://VEHICLESERIVCEPROS.COM
http://www.VehicleServicePros.com
http://VEHICLESERVICEPROS.COM/21277413
http://VEHICLESERVICEPROS.COM/21278152
http://VEHICLESERVICEPROS.COM/12152039
http://www.lislecorp.com/idea-program

MOTOR AGE

THE TRAINER

THE TRAINER #129: P0420/P0430 - PERFORMING A
COMPLETE DIAGNQSIS

THEY’RE THE MOST COMMON DTCS TECHNICIANS FACE IN THE SHOP. TO MAKE SURE
YOUR REPAIR KEEPS THE CHECK ENGINE LIGHT OFF, CHECK OUT THE TIPS | HAVE

FOR YOU IN TODAY’S THE TRAINER!

PETE MEIER // Director of Training

The P0420/P0430 trouble codes are the
#1 DTCs in the US. And the most common
repair made is the replacement of the cata-
lytic converter.

But all too often, this doesn’t keep the
Check Engine light off.

When tackling these DTCs, the first
step is understanding how converters
fail. A common cause of converter failure
is overheating, leading to damage to the
converter substrate.

Another common cause is the poison-
ing of the converter. This occurs when the
substrate becomes covered with a foreign
substance — usually oil or coolant. If the
substrate is coated, active conversion can't
take place.

Physical damage is also a cause of con-
verter failure. Damage to the converter
housing, cracks in the exhaust system al-
lowing air into the converter, and broken
welds are all examples of physical damage.

The second step in a successful repair
is understanding how the ECM determines
that the converter isn't converting. The
ECM monitors the oxygen sensors up-
stream and downstream of the converter
and compares the switch ratio between
the two. The upstream sensor, conven-
tional or wideband, is expected to switch
continuously from lean to rich while the

The Trainer #129:
P0420/P0430
Perlm"nng A

lllerpETIE
Illﬂ!lll[lSls

downstream sensor should remain rela-
tively stable in its output. The more the rear
sensor activity mirrors the front, the higher
the switch ratio will be.

The third step is to see if any conversion
is taking place. This can be done with an IR
temperature gun or thermal imager.

The fourth step is to check for any re-
lated Technical Service Bulletins. Many
times, all that is needed is a reflash to turn
the Check Engine light off. This is a good
possibility if your earlier observations led

AUTEL

you to believe that the cat is working, even
though the ECM says its not.

Converters rarely fail due to age alone.
Instead, it's a symptom of another problem.
Unless you correct the cause, the P0420
and P0430 you're repairing will be back!

For more information on the Autel
tools I used in today’s video, visit www.

Autel.com.

Scan the QR code for the video, and
for the complete article, go to yvehicleser-
vicepros.com/21277410. ZZ

SIGN UP FOR YOUR SUBSCRIFTION TODAY AT CONNECT.MOTORAGETRAINING.COM
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YOU’RE COVERED

Worldpac stocks OEM parts for every situation.
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