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transmissions given you 
trouble? Check this list to 
see if we address it in a 
breakdown of current 
problems we’re seeing.

Talk shop (and tech) in the AutoPro Workshop!
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➽ Video marketing tips ➽ Team approach to profits

➽ Taking care of ‘Mom’s’ car ➽ 12th annual TST Big Event coming up
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optimizing your online presence?
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new logo and much more to his 

family’s shop.
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SIGN UP NOW FOR 
TOP TRAINING IN 
CHICAGO

4 
Automechanika Chicago Presents 
Motor Age Training Live is coming 

up, and scholarships to cover your 
three days of training still are available.

MACS ROLLS OUT SECTION 
609 TRAINING

4 
MACS Worldwide kicked off 2015 
with new training to comply with 

this EPA standard.

CONTINENTAL OPENS FREE 

APP FOR PRODUCT LOOKUP

6 
The new app is available on Apple 
and Android platforms for today’s 

technicians.

MAKING YOUR SACRIFICES 

PAY OFF IN YOUR 

BUSINESS

6 
Today’s shops can learn some 
management approaches from the 

dealerships. Are you keeping up with 
these trends? 
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Stay on top of Industry Developments.
Sign up today for FREE SUBSCRIPTIONS to

➽ Service Repair E-News & Alerts 

➽ Certified Technician E-News & Alerts 

➽ POWERTRAIN PRO E-News & Alerts

MOTORAGE.COM/SUBSCRIBE

AutOMeCHAniKA CHiCAgO

Sign up now for top 
training in Chicago
There still is time to register for Automechanika Chicago, 

including securing a scholarship that will cover your train-

ing costs for the three days. 

Scholarships for “Automechanika Chicago presents 

Motor Age Training Live” are available at MotorAge.com/

AMCscholarships. You can sign up for any scholarship; 

it does not mean you have to attend a class presented by 

that sponsor. Scholarships are dependent on you attend-

ing all three days’ of training. 

Speaking of training, the course list, details and 

instructor information now is available at MotorAge.com/

AMCschedule. 

Trainers include Greg Sands, Bernie Thompson, Albin 

Moore, Donny Seyfer, Dean Mason, Vin Waterhouse, G. 

Jerry Truglia, Wayne Colonna, Peter Coll, Mary Koban, 

Jaime Lazarus, Tony Martin, Kris Lewis, Greg Moyers, 

Scott Brown, Skip Potter, Dave Hobbs and many more. 

Eric The Car Guy conduct a Q&A on Sunday, and there 

will be an Industry Town Hall forum led by Motor Age’s 

Pete Meier, director of training. 

Book your room today. See a list of designated hotels 

at MotorAge.com/AMChotels while rooms are still avail-

able. Also, while at many events you might not get an 

invite to a top evening event, we are taking care of you 

with a kick-off party with food, drinks and music included 

at no cost for you. In addition to the training and fun, you 

will be able to experience hundreds of exhibitors and 

new products on display, see product demonstrations 

right on the show floor and network with other shop own-

ers and technicians. 

Go online at MotorAge.com/AMCinvite and see your 

own invitation from Meier.

THERE’S MORE 
ONLINE:

RUNNING A SHOP LIKE YOU 
RIDE A MOTORCYCLE

Don’t lose sight of or neglect your 
responsibilities as a shop owner, 
and like on a motorcycle, know 
where your business is going.

»» MOTORAGE.COM/MOTORCYCLE

FORWARD LIFT REDOES SITE

The forwardlift.com updates 
include modern graphics, new 
product pages and better 
organization for easy navigation.

»» MOTORAGE.COM/FLWEBSITE

MITCHELL 1 INTRODUCES 
PRODEMAND MOBILE

Compatible with Android and 
Apple tablets, it supports portrait 
and landscape views and has 
been adjusted for screen space. 

»» MOTORAGE.COM/PDMOBILE

FEDERATED, PRONTO 
RELEASE MERGER DETAILS

The details of the companies’ 
merger include answers to some 
frequently asked questions.

»» AFTERMARKETBUSINESS.COM/MERGE

GAS MODEL VEHICLE SALES 
TO DECREASE BY 2017

Conventional gasoline-powered 
vehicles are expected to make up 
less than half of new vehicles 
sold worldwide by 2017.

»» AFTERMARKETBUSINESS.COM/GAS

WHAT’S AHEAD IN 2015

See what ABRN anticipates for the 
collision repair industry in 2015.

»» ABRN.COM/ABRN2015

SPRAY GUN ADJUSTMENTS 
IMPACT PRODUCT QUALITY

Pay attention to the f ne-tuning 
details of a spray gun to ensure the 
most eff cient spraying process.

»» ABRN.COM/SPRAYGUN

BreAKing news

trAining

MACS ROLLS 
OUT SECTION 
609 TRAINING

T h e  M o b i l e  A i r 

Conditioning Society 

(MACS) Worldwide rolled 

out a new Refrigerant 

Recovery and Recycling 

Technician Certification 

Training Program on Jan. 

1, 2015. MACS also initiat-

ed proctored training, self-

study training and online 

training simultaneously 

on that date.

Periodically, the U.S. EPA 

requires all Section 609 

Technician Certification 

Programs to update their 

training materials, this 

year to “incorporate infor-

mation on three new alter-

natives found acceptable 

subject to use conditions in 

motor vehicle air condition-

ing under the Significant 

New Alternatives Policy 

(SNAP) program, HFO-

1234yf, R-744 (CO2) and 

HFC-152a.”

Since its beginning, 

MACS has regularly devel-

oped and expanded its 

Section 609 program to 

reflect industry changes 

in technology, service 

equipment and proce-

dures, tools, alternative 

refrigerants and regulatory 

requirements.

MACS submitted the 

requested training materi-

als for review, and on Nov. 

13, 2014, received notifica-

tion from the U.S. EPA that 

“Mobile Air Conditioning 

INDUSTRY NEWS [Macs] continues / page 4
Discussion is on-going in 

MotorAge.com forums

Photo: Pete Meier

Pete Meier, director of training, has a personal invitation for 

you to Automechanika Chicago at MotorAge.com/AMCinvite.
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Along with a total commitment to customer satisfaction, a PartsPro dealership can offer:

   Access to over 300,000 readily available Genuine Mercedes-Benz Parts
   Dedicated, factory-certified wholesale team
   Multiple daily deliveries and hot-shot deliveries where available
   Technical resources and repair assistance

Plus, a complimentary consultation to help streamline ordering and avoid costly delays.

Find your certified PartsPro dealership at www.mbwholesaleparts.com/PartsPro

NOW COMES THE BEST PART.
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trending  industry news

Society (MACS) Worldwide has met 

the requirements of the update and 

satisfactorily submitted revised 

Section 609 training and certification 

materials. With this letter EPA con-

firms MACS Worldwide’s Section 609 

Technician Training and Certification 

Program approval. MACS Worldwide 

will remain on EPA’s list of approved 

programs.”

“What this means,” explains Elvis L. 

Hoffpauir, MACS Worldwide president 

and chief operating officer, “is that in 

response to the introduction of the new 

refrigerant

R-1234yf and its unique service 

procedures MACS has met the new 

training standards for mobile A/C 

technicians as required by the EPA. 

In addition to meeting the require-

ments for Section 609 programs set 

by the U.S. EPA, MACS also is the 

first (and as of this writing the only 

organization) to certify its program 

to SAE International Standard J2845, 

“R-1234yf (HFO-1234yf) and R-744 

Technician Training for Service and 

Containment of Refrigerants Used in 

Mobile A/C Systems.” The scope of 

this SAE standard states, “The techni-

cian shall be trained to recognize which 

refrigerant is being handled, how to 

handle it safely and be equipped with 

the essential information, proper equip-

ment and tools, which are unique to 

these refrigerants.”

EPA is not requiring a new Section 

609 certification for handling R-1234yf, 

however if technicians want their 

Section 609 certification card to read 

that they are certified to recover 

R-1234yf, MACS will require they 

review the new training material and 

take a new test.

Making your 
sacrifices pay off
by larry silvey | 

publisher of custom content

Having interviewed countless repair 

shop owners and their technicians 

over the years, I know that what you 

accomplish every day is impressive by 

anyone’s standards.

Those of you who you have been in 

business for a while have developed 

long-term customers by taking the 

time to get to know them and their 

vehicles. You know their driving habits 

and know what their interests are.  You 

might even know their kids and what 

their interests are. Along the way, you 

have updated your approach to serv-

ing your customers, otherwise, you 

wouldn’t be reading this now.

To retain your customers, you 

learned that you had to be honest with 

your customers. You wouldn’t think of 

doing any unnecessary work; in fact, 

you advise your customers on what 

work is needed now and what can 

wait. You also learned that you didn’t 

have to be the cheapest repair facility 

in your area but you do have to charge 

fair prices for your work and the parts 

you install. And if you are one of the 

best shops out there, you have learned 

that if you install anything less than the 

very best parts, you are inviting come-

backs, which is the first step to losing 

customers. 

But in the last few years, you have 

found that the technology age has chal-

lenged you. Not new car technology. 

The technology that has challenged you 

— even threatened you — is an OEM-

inspired and dealership-induced game 

called shop management. The dealer-

ships are a savvy bunch and the more 

you can be like them when it comes to 

shop management, the fewer worries 

and more customers you’ll have. 

They threw out the paper R.O.s years 

ago. Have you? At the same time, they 

threw out the file cabinets in which to 

keep the quotes, R.O.s and invoices. 

Did you? They have automated all of 

their promotional and internal commu-

nications. Have you? They can  provide 

customer quotes instantly. Can you? 

They can order the right parts quickly. 

Can you? Their parts ordering, pricing 

and labor are integrated. Are yours? 

They have access to educational videos 

that make a difference in doing things 

right or doing them wrong. Do you? 

They can track the progress of work 

orders at all times. They have access to 

and can track their customers’ vehicle 

histories in moments. Can you?

More than likely you have answered 

yes to some of my questions. If you 

didn’t answer yes to all of them, then 

you owe it to yourself to review the 

shop management system you have 

in place, as well as look at some other 

solutions for comparison.

continental opens free app 
for ate, vDo proDuct lookup
Continental Commercial Vehicles & Aftermarket, manufac-

turer and supplier of ATE and VDO replacement parts, now 

offers a free mobile app, which allows easy parts lookup on 

the ATE-VDO Auto Parts Catalog.

Continental developed the application for multiple mobile 

platforms in partnership with Vertical Development and 

ShowMeTheParts.

Vehicle specific VIN scan feature: The new app, which 

is compatible with Apple iOS and Android mobile devices, 

allows the user to scan the vehicle’s VIN barcode through 

either the windshield VIN tag or the drivers’ side door-

frame sticker. The VIN scan will identify all of the parts in 

the ATE-VDO Auto Parts Catalog that are related to that 

vehicle.

The new mobile app can be downloaded for free from the 

Apple Store for iOS devices and Google Play for Android devic-

es. It allows users to quickly and easily search for compatible 

parts on any car or light truck on the market.

The catalog’s comprehensive database also contains prod-

uct information, specifications, instruction sheets, photos, 

vehicle relearn procedures for TPMS and other details for 

VDO brand electric motors, door systems, engine manage-

ment, fuel supply, TPMS replacement parts, REDI-Sensor 

Multi-Application TPMS sensors and ATE brand brake pads 

and rotors.

In addition to the VIN scan, the new app also allows users 

to search based on vehicle make and model and cross-refer-

ence with the touch of a button.

[Macs] 

continued from page 4
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www . f e d e r at e d a u t o pa r t s . c o m

At Federated Auto Parts, you know you will  always get great 

service and support from the most knowledgeable people in 

the business. You also know that you will  get the best brand 

name, premium quality auto parts available. Parts that you 

can trust will  help you get the job done right.

The Building Blocks  
of Our Success
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SPONSORED BY

?
QUESTION 
OF THE 
MONTH

BY ROBERT SPITZ | WORKSHOP MEMBER

I
n the past, it was enough to 

have good mechanical skills, 

some common sense and a dose 

of good luck to be successful in the 

auto repair business. But there have 

been a lot of changes since that 

time. The increase in extended war-

ranties, environmental demands, 

government regulations, more com-

petition, less qualified help and an 

economical environment that has 

changed significantly since 9/11, all 

have contributed to making it tough-

er to make a profit.

Is Business Growth Tied to 

Management Knowledge & Skill? In 

looking at the growth of thousands 

of shops, there is a definite pattern 

which is directly tied to the owner’s 

business skill and knowledge. Often 

the growth and success of the busi-

ness can be tied to the owner’s back-

ground and experience.

Small to Mid Size Shops: In most 

small shops, those that have been in 

business for longer than five years 

and are doing somewhere between 

$5,000 to $25,000 in sales a month, 

the owners have come from the tech-

nical side of the business. Their time 

is spent primarily fixing cars.

Other shop owners have pushed 

their monthly sales up into the 

$25,000 to $45,000 range. In those 

Is a lack of knowledge 
hurting your business?

While what you don’t know can hurt you, there are ways to educate yourself.

Stay on top of Industry Developments.
Sign up today for FREE SUBSCRIPTIONS to

➽ Service Repair E-News & Alerts 

➽ Certified Technician E-News & Alerts 

➽ POWERTRAIN PRO E-News & Alerts

MOTORAGE.COM/SUBSCRIBE

SURVEY: February’s Motor Age is all 
about diesel service and repair, and so 
is the ASE A9 certification. Only makes 
sense that we open the A9 Motor Age 
study guide and pull this month’s question 
from it. On a cold winter morning, a diesel 
engine vehicle will not start. All of the 
following are possible causes EXCEPT:

A. Using Number 1 grade diesel fuel
B. Using the wrong viscosity engine oil
C. Weak battery
D. Excessive starter current draw

Go to MotorAge.com/feb15survey to 
answer and enter our monthly contest 
from Federated Auto Parts. 

BECOME A BLOGGER

MotorAge.com/BestBlogs
.com

BEST OF THE BLOGS are articles written by bloggers on Motor AgeÕs community pages

Pete Meier

The causes of ‘chatter’ 

One of the most diff cult clutch related 

problems is chatter. Chatter is sometimes 

diff cult to diagnose because it has many 

root causes, and some of them may not 

seem related at f rst.

Chatter can be detected as a pulsing or 

a grabbing sensation originating from the 

driveline or chassis / suspension and res-

onating into the vehicle cabin.

The driver may complain that the vehicle 

is hard to maneuver because the entire 

vehicle is “bucking or jumping”. This will 

be especially evident while parking in 

tight spots, leaving from a traff c light or 

while trying to back up a trailer. Chatter is 

most evident when engaging the clutch 

or launching the vehicle. The driver will 

sense this at any contact point they have 

with the vehicle, such as; seat, steering 

wheel, or f oor of the vehicle.

Chatter has two primary origins: within 

the bell housing or the suspension and/

or driveline.

Pete Meier

Give that battery a new life

Up to 99 percent of a car battery can be 

recycled. Electrolytes can be made into 

detergents and the plastics and metals are 

reused to make new batteries. This means 

you could be driving a car that’s powered 

by the same materials that were in a bat-

tery from your grandparent’s vehicle.

“Most people think about cans, paper or 

glass when they recycle, but the materials 

in automotive batteries are the most recy-

cled materials in the world,” said Ray She-

manski, vice president and general man-

ager, Johnson Controls, Power Solutions.

Last year, John-

son Controls, a 

global multi-indus-

trial company recy-

cled 8,000 batteries per hour 

across its recycling sys- t e m , 

making the company the w o r l d ’ s 

largest automotive battery recycler.

In the U.S. and Europe, more than 95 per-

cent of conventional batteries are recy-

cled, but Johnson Controls’ vision is a 

world where 100 percent of vehicle bat-

teries are recycled.

According to a recent consumer survey, 

seven out of 10 Americans don’t know 

their options for recycling used car bat-

teries- which means two million end up 

sitting in garages or landf lls.

To f nd out where to go to recycle your 

battery, Johnson Controls has created 

www.recyclingmybattery.com.
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Kia vehicles are at the forefront of 

today’s technological engineering. 

Unique components in our Kia vehicles 

demand precise engineering and fit. 

Kia customers deserve Genuine Kia 

replacement  parts to keep them 

satisfied for years to come. Our 

brand’s popularity continues to grow 

meaning more Kia customers for 

your shop. Always specify Genuine 

Kia Parts for the highest level of fit, 

function and quality. 

Contact your local Kia dealer today 

for assistance and delivery 

of your parts.

ES559338_MA0215_009_FP.pgs  01.24.2015  02:28    ADV  blackyellowmagentacyan



the community—

join the discussion

MOST WATCHED VIDEO

comments from 

MotorAge’s online communities
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MotorAge.com/Community

shops, the owner tends to be the 

service writer and oversees the rest 

of the business. Their technicians fix 

most of the cars. In a small percentage 

of shops the owner hires a service 

writer, while continuing to work on 

cars himself. Sometimes owners bring 

in their wives or girlfriends to help out 

and eventually handle customers.

What all the shops in this range 

have in common is that their busi-

ness grew to a certain level of month-

ly sales and then ran into a barrier 

that seemed to stop the business 

from growing and expanding.

Read more at motorage.com/lack 

Jim Bob via Facebook:
Took my fi rst (ASE certifi -
cation) in 1974, my last in 
2012. Always ASE Master.

Stephen Ginoulias via Facebook:
Technicians of yesterday, if 
still in the business, bring 
much to the table, keeping 
all the basics many today 
skip over at times as the 
tech today has so much 
more to deal with as the 
technology advances every 
day. The basics will and are 
still there! In the 40 plus 
years since an automotive 
H.S. vocation and retired 
from it professionally, I can 

still hear my teachers as 
they past as much on as we 
could absorb, still with the 
years ahead for the experi-
ence needed to succeed 
in the ever developing and 
challenging fi eld. I’ll always 
appreciate the classics and 
the history as the technol-
ogy will always be amazingly 
interesting! Tinkering till my 
fi ngers and mind give up! 

Mark Babbitt via LinkedIN:
Following logic based 
diagnostic paths (fl ow 
charts) is the best way to 
quickly trace your problem. 
When you skip steps based 

on guesses, you will usually 
begin down the path of 
wasted time.  

Nick Kilpatrick via LinkedIN:
I generally approach a 
vehicle with something 
in mind as a failure. Then 
I prove that assumption 
wrong. It is easy to get 
overwhelmed by computer 
lights and messages with 
crazy codes. Sometimes, 
you have to clear the slate 
and restart from page one, 
ignoring all previous diag-
nostics. Is there oil in the 
engine? Is the battery OK? 
Are the tires fl at?

The best of what you’re saying on Facebook.com/MotorAgeMagazine, 
Twitter (@Motor_Age and @PeteMeier) and the AutoPro Network.

Introducing the L3 test
Starting December 2014, ASE offers a 
certif cation recognizing your abilities as 
a true hybrid repair specialist, the L3.

MotorAge.com/L3cert

Mastering voltage drop
In this webinar, we lead you through an 
understanding of what makes voltage 
drop testing so effective.

MotorAge.com/voltdropweb

Diagnosis under the MOU
During the NASTF fall meeting, how the 
Massachusetts Right To Repair bill might 
be brought to life is explained, discussed.

MotorAge.com/massmou

Catch up on 
NASTF’s actions 

SEARCH OUR ARCHIVES OF OVER 

800 ONLINE VIDEOS

MotorAge.com/
nastffallmtg

Feb. 21, 2015
6 p.m. Eastern

Finding the Miss
In this webinar produced with TST, we offer 
some tips and techniques for locating the 
misfi re source.

PAGE

4

AN AUTOMECHANIKA   

CH ICAGO PREVIEW

A LOOK AHEAD

A look at how to get 
involved in April.

THE

TRAINER
 VIDEO
PETE MEIER

Beginning the 
diagnosis

PAGE

64

TO WATCH NOW 

Scan the QR Code with 
your smartphone’s camera, 

or go to: MotorAge.com 
and enter the 

[NASTFfallmtg]

TO GET THE FREE APP:
FROM YOUR PHONE’S BROWSER, 

GO TO:

WWW.SCANLINE.COM
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APRIL 24, 8:30-11:35 A.M.

Understanding Diagnosing and 
Repairing Fuel Trim Problems
Presented by Bernie Thompson.

APRIL 24, 2-5:15 P.M

Servicing R-1234yf Vehicle A/C 
Systems: What You Need to Know
Presented Peter Coll of Neutronics and Mary 
Koban from DuPont.

APRIL 24, 2-5:15 P.M.

Financial Management for the 
Auto Repair Business
Presented by Vin Waterhouse.
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APRIL 25, 8:30-11:45 A.M.

A Framework for Complex Testing 
and Diagnostics: Wiring Diagrams 
and Waveforms
Presented by Jorge Menchu.

APRIL 25, 8:30-11:45 A.M.

Electrical Troubleshooting – 
Making the Complex Simple
Presented by Tony Martin.

APRIL 25, 2-5:15 P.M.

Leveraging Your PC for the 
Automotive Service Professional
Presented by Scott Brown of iATN.
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APRIL 26, 8:30-10 A.M.

Transmission and Drivability 
Diagnostics
Presented by Wayne Colonna of ATSG.

APRIL 26, 8:30-11:45 A.M.

Refl ashing Electronic Modules In 
The Real World
Presented Greg Moyers of Delphi.

APRIL 26, 8:30-11:45 A.M.

Mastering the Six Financial 
Keys to Build A Multi-Million 
Dollar Shop
Presented by Scott Wheeler.
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REGISTER TODAY
MotorAge.com/AMCschedule
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PROFESSIONAL QUALITY 

FUEL PUMPS DEDICATED TO THE PROFESSIONAL

For full program details visit FirstCallOnline.com

FUEL PUMPS
For the vehicles you service, you can be sure Precision and Import Direct offer 

a quality OE fi t pump for it. Every Precision and Import Direct pump meets or 

exceeds OE standards for pressure and reliability.

• Strainers provide greater dirt holding capacity than the next best 

competing strainer

• Installs smoothly with zero modifi cations, confi gured to OE specs

• OE pumps are dismantled and analyzed to improve upon OE weaknesses

MAKING IT FASTER 
AND EASIER 

THAN EVER TO 
ORDER PARTS

First Call Online is a complete, internet-based electronic 

catalog designed exclusively for the Professional. Getting 

up and running with First Call Online is easy. From setup to 

follow-up, our trained sales force is there to answer any 

questions you may have. Log on to FirstCallOnline.com for 

a test drive today!
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read it on MotorAge.com

SHOP OF THE YEAR

Federated Auto 
Parts is accepting 
nominations for its 
Shop of the Year 
program.

/federatedshop

FREE TRAINING

Sign up for a 
scholarship to 
cover your training 
at Automechanika 
Chicago

/amcscholarships

DIRECT-HIT OPENS

Identif x opens 
Direct-Hit to SMS 
users for access to 
short-cut tests and 
f x information.

/identif xsms
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OPERATIONS

WITH 
the holidays now truly 

behind us, February

is an excellent month 

to reflect upon from where you have 

come in the past three years. How 

many seminars and business devel-

opment courses have you been to 

during this time period? How many 

times have you gone, gotten the mes-

sage, taken it away and either cherry 

picked it to death or really did nothing 

with it?

This is the challenge for many with-

in our industry; they have the desire 

to grow, but never take the steps 

to allow the true growth to happen. 

They end up living in a world of good 

intentions, where they talk a good 

story, but refuse to bring the story 

alive with behavior.

Oh, what are those three magical 

words? Behavior never lies! 

The fact is most people find it very 

difficult to embrace an entire mes-

sage, as they don’t feel comfortable 

with the change they will have to go 

through to see the message to frui-

tion. This is the real reason why it 

didn’t work for them. The industry’s 

biggest enemy is the lack of self-dis-

cipline to execute.

In our complicated business in 

which you are dealing with changing 

technology, a “fluid” economy and a 

nervous consumer, business change 

is now a constant. It also means we 

as individuals must accept and be 

willing to change in order to make 

it work. 

PUT PEN TO PAPER
WORKING ON YOUR BUSINESS MEANS NOTHING IF YOU ARE NOT 

IMPLEMENTING WHAT YOU ARE LEARNING. 

BY BOB GREENWOOD | CONTRIBUTOR

 FINANCIAL FIGURES

Photo: Think Stock
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ACTIVE CONTROL SYSTEM

™TWINTECHNOLOGY

TUNED FOR EXCEPTIONAL CONTROL

TWIN TECHNOLOGY
™

OUR BEST RIDE EVER GUARANTEED!

© 2015 Tenneco Automotive Operating Company Inc.

OESPECTRUM® SHOCKS & STRUTS FEATURE

OUR LATEST GLOBAL ORIGINAL EQUIPMENT

VALVING TECHNOLOGIES FOR DOMESTIC

AND FOREIGN NAMEPLATE APPLICATIONS

Visit www.monroe.com for details.

SHOC KS & STRUTS
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You most likely are a shop that 

has been exposed to a tremendous 

amount of knowledge to the point 

where it seemingly can be over-

whelming. Slow down and ask this 

question when making a decision 

about implementing change: Will this 

feed my confusion or strengthen my 

clarity? You are maturing in so many 

ways of not only understanding your 

business so much better but also 

understanding your own entrepre-

neurial fears and insecurities. 

Your business development is a 

journey and not a trip. There is no 

silver bullet in this industry, and it 

always will be a minimum of a two- 

to five-year time frame to experience 

the rewards. Stay focused, take your 

time and keep your eye on the ball, 

remembering to take one transaction 

at a time. It is a process. 

January and February a couple of 

those months where one can fall into 

a negative pattern of thinking. Don’t 

allow this to happen to you. Take 

the time and review all the material 

you have been exposed to over the 

last three years and make a detail 

list as to where improvement is still 

required. Now draw up a plan to tack-

le only two changes at a time with a 

firm dateline for completion. 

The reason for only two changes at 

a time is that too many changes will 

overwhelm the staff. Remember, they 

are employees, not business owners 

so they do think differently. The rea-

son for a firm dateline for completion 

is to keep you focused on the task at 

hand instead of using the words “I’m 

going to do this or going to do that 

without a firm timeline.” The thick 

forest and noise of the industry starts 

to distract you and before you know 

it, another year has gone by without 

the changes really required being 

implemented.

Working on two important tasks 

will help to keep you focused on the 

detailed required for implementation. 

Go for it.

Now the rewards for your discipline 

to implement the changes required 

are very measureable. Consider that 

any important change within a shop 

business will likely reflect with an 

increase in total billed hours. The 

shop is becoming more efficient and 

professional. Measure daily, weekly 

and monthly your average billed 

hours per RO. This measurement 

is where the meat is when increas-

ing the net income of your business. 

Billed hours are your life in the vehicle 

service business. Walk, talk, breath 

and dream billed hours and watch 

what happens to the profitability of 

your business.

Times have changed and so must 

management routines. One item that 

should also be on your immediate list 

is looking forward into the balance of 

the 2015 year to determine what tech-

nical and management training still is 

required within your shop.

Too many shops today have a 

tough time looking and planning 

ahead. They are not implement-

ing what they are learning. They’re 

reactive instead of being proactive. 

When a shop “vision” is in the pro-

cess of being executed, development 

of the “team” is also mandatory, so 

on-going training must be evaluated 

properly each year. 

This is a proactive approach. 

Competent technicians now require 

100 hours of training per year to stay 

level in their knowledge. Management 

requires six to eight days per year 

now. Times have changed and so 

must your processes as to how you 

look at and plan your business as well 

as training within your shop.

 Now is the time to take inven-

tory of your team’s competencies as 

well as management competencies 

and seek out the required additional 

training and development to ensure 

2015 is a positive development year 

for your business that builds on to the 

last three years. Be prepared to travel 

— not all training will be in your back 

yard, so proper budgeting is also part 

of this process.

Don’t procrastinate on this topic, 

because the amount of change com-

ing in the next three years will be 

more than the past five years, which, 

when one is not prepared for, creates 

tremendous stress personally and 

financially; stress that can definitely 

be controlled with the right planning.

Finally, discipline yourself to take a 

minimum of two hours a day to spend 

in your office totally undisturbed 

to allow you to think with clarity as 

to how you will approach the tasks 

required and how you will measure 

the results. This truly is working on 

your business, and now you are imple-

menting what you have learned. 

BOB
GREENWOOD
CONTRIBUTOR

Bob Greenwood, AAM, is president and CEO of Automo-
tive Aftermarket E-Learning Centre Ltd. (AAEC), a 
company focused on providing business management 
resources and development for the independent sector 
of the automotive aftermarket industry utilizing the 
Internet environment. Bob has more than 36 years of 
business management experience within the indepen-
dent aftermarket industry, consulting independent 
retail shops on all facets of their business operations. 
Bob is one of 150 worldwide AMI approved instructors.

  E-mail Bob at greenwood@aaec.ca

“Now is the time to take 

inventory of your team’s 

competencies as well as 

management competencies 

and seek out the required 

additional training and 

development to ensure 2015 

is a positive development 

year for your business.”

CHECK OUT 

RELATED TRAINING @

MEASURING, MANAGING A SHOP IN 
THE ‘SERVICE ON NEED’ MODEL

4/24, 8:30-11:45 A.M.

BECOMING A MULTI-SHOP OWNER 
4/25, 8:30-11:45 A.M.

SIX FINANCIAL KEYS TO BUILD A 

MULTI-MILLION DOLLAR SHOP 
4/26, 8:30-11:45 A.M.

APRIL 24-26

LIKE THIS ARTICLE?

REGISTER TODAY @ 

MotorAge.com/AMCregistration
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LS580V-601 / Air Compressor
Horsepower - 5 Hp
Max. CFM - 22.8 / 175 psi

$1,940

DST-2420 / Wheel Balancer
Max. tire diameter: 47”
Max. tire weight: 145 lbs.

$1,635

RL-8500XLT / Heavy-Duty
Combination Brake Lathe 
Services rotors and drums
Includes bench and tooling

$6,080
XPR-10A / Standard 
Capacity: 10,000 lbs.
Overall height: 145”

$3,010

FREE TRUCK AND 
VAN ADAPTERS

;35���&���&OHDUƮRRU�
Capacity: 12,000 lbs.
Overall height: 170”

$4,895

HD-9 / Wide-Standard
Capacity: 9,000 lbs.

Overall length: 200”

$2,945

R76ATRF / Tilt-Back
Power Assist
Internal Clamping: 10”- 30”
Max. tire Diameter: 43”

$3,825

Valid at participating dealers. Prices subject to change after March 31, 2015**

HDS-14 / Standard
Capacity: 14,000 lbs.
Overall length: 241”

$4,250

MD-6XP / Mid-Rise Lift
Capacity: 6,000 lbs.
Height Range: 4.75”- 48”

$1,955

ON OUR          EQUIPMENTOUR            DEALS

BIGGEST
Visit bendpak.com for full details

© 2015 BendPak / Ranger Products are registered trademarks.Free shipping on all BendPak and Ranger Products to most areas in the 48 contiguous states.*

FREE SHIPPING*

1-805-933-9970 • www.bendpak.com
Contact your local BendPak/Ranger dealer for details

HURRY!
These 
prices 

won’t last 

**

FREE
SHIPPING

*

FREE TRUCK AND 
VAN ADAPTERS
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TIP THE BALANCE IN YOUR FAVOR 

© 2015 Ranger Products, Inc. • BendPak, Inc. and Ranger Products are registered trademarks.

*Free shipping on all BendPak and Ranger Products to most of the 48 contiguous states.

**Valid at participating dealers. Prices are subject to change at any time.

www.bendpak.com/DST64T • 1-805-933-9970 

Ever wished psychic powers  Because that’s kind of what it’s like to 

use our newest wheel balancer. While the other guys are still àguring 

out wheel dimensions, the DST-64T has already told you where to 

stick the weights—all thanks to genius features like these: (1) multi-

directional anti-glare, user-friendly control panel, (2) DataWand™ and 

inner data set arm with automatic wheel info entry, (3) inner wheel LED 

lighting for perfect visibility, (4) Drive-Check™ technology to simulate 

driving conditions and hypothetical imbalances, (5) robust accessory 

and mounting cone package, and (6) tape weight feeder with 200 wheel 

weights, on the house. Now, we’re not saying the DST64T is magic…

but it does come with a wand, so you be the judge.

MSRP

$2425

WITH FREE

 SHIPPING!

**

*

2

6

6

5

3

4

4

3

1

21

5

LEVERLESS PERFORMANCE 

www.bendpak.com/R80DTXF • 1-800-933-9970 

Who says you can’t have it all  That’s why we packed our newest 

R80DTXF tire changer with all the features you need to increase 

productivity and proàts. (1) Bi-lateral bead loosener with hand control 

operation, (2) leverless mount-demount head - no more tire irons, (3) 

dual power drop rollers help keep beads in position through the entire 

mounting procedure, (4) fully adjustable wheel clamps handle 12”- 31” 

diameter wheels, (5) multi-proàle traveling drop-center tool holds sidewalls 

in the drop-center, (6) TurboBlast™ bead seating system. The new 

R80DTXF also includes a full-variable speed motor that goes slow 

to super-speed depending on the foot pedal pressure. You’re welcome. 

See it on 
YouTube

See it on 
YouTube

MSRP

$6550

WITH FREE

 SHIPPING!

**

*

NEW
PRODUCT

5

66 5
4

4

3
3

2

2

1

1

AUTO
DATA ENTRY

© 2015 Ranger Products, Inc. • BendPak, Inc. and Ranger Products are registered trademarks.

*Free shipping on all BendPak and Ranger Products to most of the 48 contiguous states.

**Valid at participating dealers. Prices are subject to change at any time.

Model R80DTXF

Model DST-64T
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OPERATIONS

LET’S 
say you’ve been delay-

ing attending to your 

online presence. It’s 

uncharted territory for you, so it’s 

natural to be weary and even doubt 

whether you’ll be successful there. 

Still, with a larger and larger percent-

age of your customer base being glued 

to mobile devices, you know you can’t 

afford to not be active online. So, what 

do you do when learning to navigate 

the social media landscape feels like a 

full-time job?

Sure, it’s tempting to hop on the band-

wagon of the newest flashy trend, but 

putting all of your proverbial eggs in one 

basket can hurt your bottom line over the 

long haul. With so much competition, 

that’s not a risk you can afford. 

The platforms might ebb and flow in 

popularity, but you’ll notice your activity 

here will revolve around two main func-

tions: publishing content and managing 

your reputation. 

Content Sites

Gone are the days when just having a 

Facebook page would put you ahead 

of your competition. Quality is now the 

name of the game, and it’s a do-or-die 

struggle. Remember, you’re not just 

competing with the repair shop around 

the corner. Your messaging is up against 

posts from your customers’ family mem-

bers and friends, as well as from busi-

nesses of all sizes in other industries.

Social media is about your audience. 

Content sites, especially Facebook, tailor 

home feeds in response to user behavior, 

so you need to cater to their preferences. 

Essentially, you’re playing in someone 

else’s sandbox. So, what’s a business 

owner to post?

Your foundational content should be 

entertaining or educational — or, bet-

ter yet, both. Create and curate con-

tent your customers would thank you 

for. Then, get fans talking by asking 

questions and running contests with 

valuable prizes up for grabs. Keep the 

selling to a minimum.

With organic reach growing more dif-

ficult to earn, you also might want to 

consider investing in social ads, partic-

ularly on Facebook. You’ll increasingly 

need to pay to play in the social media 

world, but that investment also gives 

you options. By allotting some of your 

budget to ads, you can target your ideal 

customers where they’re already hang-

ing out online. 

SHINING A LIGHT ON 

SOCIAL MEDIA
ARE YOU IN THE DARK WHEN IT COMES TO OPTIMIZING YOUR ONLINE PRESENCE?

BY Michelle Bizon | CONTRIBUTOR

 GoinG social

Photo: ThinkStock
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The Other Players 
Beyond the behemoth that is Facebook, 

you’ll also want to take a look at Twitter, 

Google+ and, perhaps, Instagram. As 

you expand your social presence, keep 

in mind that it’s better to do a few things 

well than a hundred things poorly. Take 

the time to get to know the platforms 

you’re adopting, so you can follow each 

one’s best practices to engage with your 

audience sincerely and successfully.

Twitter lends itself to casual conver-

sation, customer service and news dis-

tribution. It’s not about what you ate 

for lunch (unless you’re really dying to 

share how much you enjoyed that tuna 

salad). If you’re always on the lookout for 

the latest trend or hot topic, you’ll find 

yourself in good company on Twitter. By 

networking here, you can position your-

self as an industry expert and connect 

with your customers online in real time. 

As you acclimate, you’ll find your sweet 

spot for posting frequency, but you’ll 

want to Tweet more than you post on 

any other network to remain in your fol-

lowers’ constantly refreshing feeds.

Google+ is growing in importance to 

automotive repair shops, in particular, 

for localized search engine exposure. 

By posting content to your Google+ site 

(and taking care of reviews properly, as 

we’ll discuss later on), you’re building 

a robust history for yourself online to 

show Google you’re a trusted source 

and an active member of its commu-

nity. Especially if you don’t have an 

active blog or intense SEO initiatives, 

Google+ is a must-have. You’ll find 

your posts might not receive as much 

interaction as on other networks, but 

your ultimate goal here to create a body 

of high-quality, searchable content for 

Google to crawl.

With about 300 million users, 

Instagram is an up-and-comer to keep 

an eye on. Instagram is all about sharing 

real-time moments and has, perhaps, the 

most simple engagement options: Hit 

the heart icon to “like” and the speech 

bubble icon to comment on the photo or 

video. Worried about your sub-par pho-

tography skills? Instagram offers filters 

and editing tools to help you make your 

photos stand out. Auto shops still are 

learning how to define their success here 

using business metrics, so, if forced to 

choose, prioritize other networks with a 

stronger tie to your bottom line. 

Reputation Management Sites
Customers see Google+, Yelp and other 

review sites as a direct customer ser-

vice line to you. You wouldn’t ignore 

feedback delivered in person or over 

the phone, and you no longer have the 

luxury of doing so online. Extend the per-

sonal touch you’re dedicated to in-store 

to your online reputation sites.

The first step is to claim your business 

pages. You’ll want to claim your Google+ 

and Yelp listings, as well as any other 

sites that are popular in your particular 

region. (Not sure which sites these are? 

Do a Google search for your business 

and take note of what shows up on the 

first page of results.) Most of these sites 

verify your ownership via an automated 

phone call to your main business line, so 

you’ll want be at your shop to streamline 

this process. 

Once you claim your listings, update 

your business information. At best, 

they’ll likely be incomplete. The more 

complete your listings are, the more 

likely you are to show up in search, both 

internally and via search engines. A pro-

spective customer might be looking for 

a shop that offers a shuttle service, so, if 

you neglect to include it in your profile, 

they might never find you.

At worst, your listing could be dis-

seminating incorrect information about 

your business. (Never assume that the 

vetting processes for user-submitted 

information are thorough.) Many pro-

spective customers look to these sites to 

find your hours, and arriving to a locked 

door on a Sunday morning when your 

Yelp listing says you’re open will put an 

end to that customer relationship before 

it can begin.

Be sure to subscribe to email notifica-

tions for reviews. (Check the “Account 

Settings” section of your account to sub-

scribe to them.) Take the time to post 

thoughtful, individualized responses to 

all reviews you receive. By responding 

to positive reviews, you strengthen cus-

tomer loyalty and show your appreciation 

for them putting in the time and effort 

to help your business. By responding 

to questions and concerns in negative 

reviews, you have the opportunity to 

salvage the relationship and assure the 

prospective customers who are research-

ing you that they’ll be treated well at your 

shop. If you find yourself with a major 

snafu on your hands, take the conversa-

tion offline as soon as possible and com-

municate with the reviewer privately.

Measuring Success
The bottom line is that your social media 

presence is an investment in your busi-

ness — just like your other marketing and 

advertising initiatives. Treat it as such. 

It quickly can become just an expense 

if you don’t set clear, measurable goals. 

Set aside time each month to review your 

progress and tweak your strategy to help 

you reach your milestones. 

Michelle  
Bizon
Contributor

Michelle bizon is the Social Media Manager at Moving 
targets. Her team helps hundreds of businesses engage 
their community, protect their online reputation and 
define their competitive advantage. Moving targets is a 
print and digital marketing firm with more than 20 years 
of automotive industry experience. they help businesses 
build trust through campaigns that seamlessly blend 
print and digital messaging to reach customers at home, 
at work and on the go

  contact Michelle at movingtargets.com

Increase Your Free Time
Our life-changing 1-Day Workshops are 
coming to venues all over the US and Canada!
• The average attendee picks up 3–8% profit

• We’ve helped more than 25,000 shops over 
35-plus years

• Rated the #1 management consulting firm in the 
industry by Frost & Sullivan

Spots are limited. Find out when 
we’ll be near you and sign up online
at atiworkshops.com Chris “Chubby” 

Frederick, CEO
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Photos: Bradham Automotive

“Our shop has been around for a long 

time,” he notes. “We were known as the 

place where if no one else could f x it, 

you brought it to Bradham.” 

But by college Crowder wasn’t sure 

what he wanted to do with his life, until 

Dad suggested giving the shop a try. 

Despite majoring in business adminis-

tration, he started learning the trade 

from the ground up as a technician. 

“My intention when I came onboard 

was to look into the future,” Crowder 

explains. “I really needed to know this 

industry, because if I was going to do it, 

it would be at 100 percent.”

That look quickly clarif ed to him that 

things had to change; what worked well 

in the 1970s and ’80s no longer made 

them competitive.

“I ran it for a little bit just using what 

I’d learned from my dad,” says Crowder. 

“But I knew I needed help, and I wasn’t 

afraid to ask for it. So three years ago we 

signed up with ATI (Automotive Train-

ing Institute).” 

True to form, Crowder began absorb-

ing everything ATI had to offer. “I didn’t 

have any excuses as to why something 

(ATI recommended) wouldn’t work,” he 

reports, “I just implemented it. It made 

sense to me, and we saw immediate 

results.” 

At the end of those three years, Brad-

ham Automotive is approaching triple 

the revenue it had at the start. “It’s about 

building your business the correct way, 

making sure you’re hiring the right peo-

ple that f t the model you want, develop-

ing the business culture so it all becomes 

self-sustaining,” he says. 

Soon Crowder began rebuilding and 

rebranding Bradham inside and out, be-

ginning with the actual brand. 

“I had a friend design a logo for us; 

how does a place that’s been in business 

this long not have one?” he laughs. “We 

needed an identity, so we came up with 

a vintage look. Now we make sure that 

all of our branding is consistent, univer-

sal. Every sign looks the same, every card 

looks the same, every piece of material 

that comes out of here all looks the same. 

He approached the Internet with the 

same resolve. “One thing that I think is 

extremely important — and there are 

still quite a few shops that aren’t em-

Rebranded 

Bradham
A second-generation owner added a logo and so 

much more to his family’s shop.

BY ROBERT BRAVENDER  |  CONTRIBUTOR

J
ohn Crowder has a tendency to dive into things; he 

certainly took the bull by the horns upon entering the 

auto repair industry. One caveat — he had a back-

ground in that in 1970 his father bought out Bradham 

Automotive, and Crowder was raised around this institution 

of Alexandria, Va.

A snapshot of one of the industry’s leading shops

BRADHAM AUTOMOTIVE / ALEXANDRIA, VA.

BRADHAM AUTOMOTIVE

George, Shirley & John Crowder 
Owners

Alexandria, Va.
Location

1
Number of locations

67
Years in business

7 / 4
Total number of employees/techs

3,000 square feet
Shop size

9
Number of bays

$1.4 million
Annual gross revenue combined

ASA, BBB, AAA, ATI
Shop affi liations

CHECK OUT THE 2014 WINNERS & 
WATCH FOR 2015 CONTEST RULES  

MOTORAGE.COM/TOPSHOPS
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ARE YOU ONE OF THE BEST SHOPS IN AMERICA?

bracing it — web marketing and social 

media,” says Crowder. “ATI has a whole 

marketing class for it: Google, Google+, 

Facebook, shooting videos for YouTube, 

things like that. It’s extremely important 

nowadays for shop owners to do these 

kinds of things. That’s what is driving 

the market, that’s what people are look-

ing for: reviews, content. They’re gaug-

ing you off of what they see, and they’ve 

made up their mind before they even 

call.”

As prof ts began to increase, Crowder 

immediately reinvested it back into the 

business. 

“We looked at it logically,” he ex-

plains. “What’s the most important thing 

to do right now and what can we afford? 

What are we saying to customers as they 

come in the door? I didn’t like our mes-

sage; we completely gutted the waiting 

room area. After that we started work-

ing our way toward the back.” That work 

extended to the staff as well. 

“Fixing the car is expected; that’s 

the business we’re in,” Crowder points 

out. “So every week we go over a core 

value, and this week it’s on the fact that 

we’re in the customer service business. 

How can we make it more convenient 

for them--do we offer solutions? How do 

we treat them when they come in; what’s 

available to them here?” 

Crowder has been f nalizing his team 

for that vision of the future. “We took 

some things rapidly,” he admits, “but 

other things slow. For employees, we 

weren’t looking for warm bodies, we were 

looking for the right person for the posi-

tion. We just hired a new service writer, 

picked because he’s not from the automo-

tive industry. And we have another tech-

nician coming onboard. Right now we’re 

focusing on that and a succession plan. 

I’m going to take a step back and have 

my general manager, Josh, take over. He 

and I basically have a conversation once 

a week to see where things are at and 

letting him run with it.”

Run, perhaps even dive? 

ROBERT
BRAVENDER
CONTRIBUTOR

Robert Bravender graduated from the University of 
Memphis with a bachelor’s degree in fi lm and video 
production. He has edited magazines and produced 
shows for numerous channels, including “Motorhead 
Garage” with longtime how-to guys Sam Memmolo 
and Dave Bowman.

  Email Robert at rbravender@comcast.net

A mural is dominant decoration in the 
bays at Bradham Automotive.

From left, service writer Erik Gunther, owner 
John Crowder, general manager Josh Sadr.

What does it take to build industry-leading lifts?  

Workers with decades of experience and an  

obsession for quality. That’s the Rotary way. 

Learn more at www.rotarylift.com/raised-in-madison/ma

Rick Hoskins
40 years of service

Roger Ward
27 years of service

Tim Buxton
27 years of service
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read it on MotorAge.com

WATCH THE BOLTS

Care has to be taken 

when placing bolts 

in a CVT VT20/25E 

transmission. 

/watchbolts

2-4 BRAKE ISSUE

When a brake 

assembly is released, 

the steel plates can 

rattle. 

/24brake

NO TEETH

How do you f x a 

parking rod that is 

missing an insert? 

Here’s how. 

/nopark

IN THIS SECTION

22 POWERTRAIN PRO Column

28 Underhood

THERE 
is a lot of ground to 

cover this month, so 

let’s jump in right 

away with a series of bullet points for 

a variety of transmissions. Chances are 

good that some issues I address this 

month will appear in your bays in the 

coming year, if they haven’t already.

• Many 2014 and earlier GM vehicles 

might exhibit a slight rocking motion 

forward or backward while in Park at 

start up after cold soak. A clunking 

noise might be heard as well. GM notes 

that this slight movement more often 

is seen visually, rather than felt, when 

viewed from the outside and using the 

auto-start feature, if equipped. This 

slight movement is due to the residual 

transmission fluid in the clutch packs 

that creates a partial apply on start 

up. The parking pawl and/or transmis-

sion fluid exhausting completely from 

the clutch packs stops this movement. 

This condition is normal and no repairs 

should be attempted. This can be veri-

fied by comparing with another identi-

cally built vehicle under the same cold 

conditions.

• GM vehicles using the 4L60-E series 

transmission might exhibit a 2-3 upshift 

or 3-2 downshift clunking noise. This is 

a synchronous shift transition between 

the application and release of the 2-4 

band and the 3-4 clutch assembly. GM 

stipulates that the timing of this shift 

can cause a momentary torque rever-

sal of the output shaft that results in a 

clunking noise. This same torque rever-

sal also can occur on a 3-2 downshift 

when the 3-4 clutch is released and the 

2-4 band applied. This condition might 

be more pronounced on 4-wheel drive 

vehicles because of the additional tol-

erances in the transfer case. This is a 

normal condition; no repairs should be 

attempted.

• A variety of GM vehicles (as early as 

2006 to as late as 2015) might have own-

ers commenting on a hesitation problem 

when they accelerate the vehicle from a 

rolling stop.  

GM describes the event as starting 

when a driver coasts at low speeds of 

less than 15 mph with a closed throttle 

and then aggressively applies the throt-

tle. Examples of this maneuver include a 

rolling stop or a lane change maneuver. 

In this type of maneuver, even though 

the accelerator is applied aggressively, 

the throttle blade is opened slowly for 

up to 0.7 second to help minimize drive-

line lash and clunking.

Bullet-point Issues 
in Your Shop Today
HAVE CERTAIN TRANSMISSIONS GIVEN YOU TROUBLE? CHECK THIS LIST TO 

SEE IF WE ADDRESS IT IN A LISTING OF CURRENT PROBLEMS WE’RE SEEING.

BY WAYNE COLONNA | POWERTRAIN PRO PUBLISHER

MAINTAIN RESOLUTIONS

DON’T SLIP ON YOUR GOALS YET. 
GET OUR EMAIL TWICE A WEEK!

www.MotorAge.com/ptpf ash

waYne Colonna

is President of the Automatic Transmission 

Service Group (ATSG) in Cutler Bay, Fla., 

and a frequent speaker/instructor for 

transmission training around the globe.

Figure 1
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LEARN MORE ABOUT OUR LIFETIME WARRANTY AT VBXUS.COM

Our Focus Is on Quality
Lots of companies talk about their commitment to providing customers with quality remanufactured

valve bodies, but do they stand behind their products? At Valve Body Xpress, our focus on quality

and service is simply unmatched. Every product we deliver is individually tested to ensure 

peak performance and backed by an outstanding technical support team. This commitment 

to excellence and confidence in our product is why every valve body we deliver is backed by a 

Lifetime Warranty. 

We have the tools and knowledge you need to place your business a step ahead of the

competition. Call us at (866) 2GET-VBX or visit us online at www.vbxus.com.

150 MID-ATLANTIC PARKWAY

PAULSBORO, NJ 08066

(866) 2GET-VBX

www.vbxus.com
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Also in a vehicle equipped with a 6 

speed automatic transmission when 

making a hard, complete stop with a 

closed throttle immediately followed 

by an aggressive throttle opening, the 

transmission down-shifts might not 

be completed by the time the throttle 

is opened. As a result, approximately 

0.5 second of zero torque might be 

commanded to allow the shift to first 

gear to occur.

Both of the above conditions are a 

result of torque management, and both 

of these conditions should be considered 

normal. No repairs should be attempted.

• Customers who own vehicles with 

the 6L and 6T series transmissions 

might comment on an illuminated 

Malfunctioning Indicator Light (MIL). 

Technicians might find Transmission 

Control Module (TCM) related codes 

P0601, P0603, P0604, P062F or P1621 

stored in the TCM as an active code or 

as history codes.

GM states that some of these DTCs 

also can be set in the Engine Control 

Module (ECM) or Fuel Pump Control 

Module (FPCM). Make sure that you 

know which module set the DTC 

before attempting to diagnose and 

repair this condition. If the DTC is 

set in a module other than the TCM, 

those codes will require the appro-

priate diagnostics. In other words, if 

these codes are stored in the ECM or 

the FPCM, the codes are related to the 

module that is storing them.  

If these codes are store in the TCM 

Figure 2
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only, diagnostics for these DTCs instructs the technician to 

reprogram the TCM and then recheck to see if the DTC(s) have 

cleared. The Tech 2 can be used for most programming but 

certain 2010 thru 2015 models will require the use of Global 

Diagnostic System 2 (GLDS2) to accomplish the task.

• 2012 Buick LaCrosse and Regal equipped with the 6T40 

transmission exhibits a coast downshift bump or jerking sen-

sation from 40 to 30 mph. GM says that this condition is a nor-

mal operating characteristic of their vehicle. It will not impact 

the designed performance or reliability of the vehicle. 

• Vehicles equipped with the 6T30/40/45 transmission 

might develop a TCM communication code U0101. The TCM 

is mounted on the internal valve and solenoid body assem-

bly referred to as the Transmission Electro Hydraulic Control 

Module (TEHCM). This condition usually indicates a problem 

with the internal TEHCM assembly, specifically the TCM 

itself. According to GM, investigations made with several 

vehicles setting the U0101 code have shown that this condi-

tion is caused frequently by issues in areas other than the 

TEHCM assembly. Due to the elements of weather, tempera-

ture extremes and vibration, it is suggested to first inspect the 

TEHCM connector pins for damage or poor fitting terminals 

with the external harness connector. 

Another area to look at is the underhood fuse block for dam-

aged terminals or poor fitting terminals as well. Look for mis-

positioned fuses in fuse block. There have been issues related 

to the integrity of the TCM ground circuits G106 and G107.

• Ford and GM might experience noise that sounds like 

an engine or transmission knock or a hard rattling sound 

(6T70/6F50). The noise can be heard in Neutral and in gear, 

but not in Park. Some have been mislead to inspecting the 

crankshaft to determine the source of the noise. A loose fitting 

park gear on the spline of the pinion drive gear shaft causes 

the noise. This loose fitment on the spline is because of the 

clearance between differential pinion bearing and the park 

gear. To resolve the concern, install special shims between the 

bearing and Park gear. Superior Transmission Parts provides 

a kit to service these repairs, part No. ST1005.  

• Ford Fiesta (2011-2014) and Ford Focus (2012-2014) might 

display a Transmission Overheating Stop Safely message in 

the Base Message Center. Codes related to the Transmission 

Range Sensor, TCM Power Input and Communication Error 

Codes between the PCM and the RFA Module (Remote 

Function Actuator/Keyless Vehicle Module) will accompany 

the condition. Ford states that these codes might cause the 

overheat message to be displayed without the transmission 

overheating. It is suggested by Ford to diagnose the codes set 

prior to diagnosing the overheat message.

Codes that may be stored are TRS Related Codes P0706, 

P0707, P0708, P2801, P2802, P2805. TCM Power Related Codes: 

P0702 and P0882. Communication Codes: U0100 and U0294.

• Some 2008-2010 F-Super Duty 250/350 vehicles with sin-

gle rear wheels and F-350 dual rear wheels might exhibit an 

excessive drive-away shudder or vibration under moderate 

to heavy acceleration from a stop, especially when heavily 

loaded. This might be due to driveline angle. The shudder or 

vibration might be more evident while towing a trailer or if 

vehicle is overloaded. Refer to Ford’s TSB 09-20-5 for detailed 

angle measuring procedures followed by correctional shim 

adjustments to eliminate the vibration.
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www.bartecusa.com (855)877-9732

Find TPMS Success

THE PERFORMANCE YOU EXPECT - THE DIAGNOSTICS YOU NEED!
BARTEC TOOLS DELIVER BOTH!

Is servicing TPMS a battle?

Add the Bartec Tech500 

to your arsenal!

Setup Test Relearn

It’s that easy to complete a TPMS Relearn

Contact your authorized
Bartec TPMS Tool Dealer
to learn about promotions
and loyalty upgrade offers!

• A number of 2013 F-Super Duty 

vehicles using the 6R140 transmis-

sions equipped with a Power Take Off 

assembly (PTO) might exhibit a rattling 

or chattering type noise when not in 

operation but dissipates with increased 

engine speed. This is normal; no action 

is required. The engine’s firing pulse 

is being transmitted through the PTO 

assembly. The noise will vary between 

the various driveline and chassis pack-

ages as well as the different PTO manu-

facturers being used. 

Various 6R80 transmissions between 

vehicle build dates May 23, 2012, to 

June 3, 2013, in Ford F-150 3.5L 4X4s 

might develop a transmission leak 

requiring the case to be replaced. Fluid 

might be seen coming out of the case 

in the bell housing ribs at the 4 and 6 

o’clock positions.

• The 2009 to 2010 Escape or Mariner 

as well as a 2010 Fusion or Milan might 

have a complaint of fifth gear only and 

stored diagnostic trouble codes P072F – 

Stuck In Fourth Gear, P073A – Stuck In 

Fifth Gear, P073B - Stuck In Sixth Gear, 

P07A8 – Transmission Friction Element 

D Stuck Off, P07A9 – Transmission 

Friction Element D Stuck On, P07AA 

– Transmission Friction Element E 

Stuck Off, P0731 - Gear Ratio Error In 

First Gear or P0732 – Gear Ratio Error 

In Second Gear after using the Grade 

Assist feature on a steep downgrade. 

The Malfunction Indicator Lamp will be 

Figure 3
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illuminated. This is a Powertrain Control 

Module Software Malfunction which can 

be remedied by reprogram the PCM to 

the latest calibration. 

Pressing the Transmission Control 

Switch on the side of the gearshift 

lever activates Grade Assist and can-

cels Overdrive. This provides additional 

engine braking and extends lower gear 

operation on uphill climbs for hilly terrain 

or mountainous areas. It provides addi-

tional engine braking through the auto-

matic shift strategy that reacts to vehicle 

inputs such as acceleration, accelerator 

pedal, brake pedal and vehicle speed. It 

allows the transmission to select gears 

that will provide the desired engine brak-

ing based on the vehicle inputs men-

tioned above. This will increase engine 

rpm during engine braking.

Next, the Grade Assist lamp in the 

instrument cluster will be illuminated. 

Grade Assist is designed to aid the 

driver with optimal gear selection in 

hilly terrain or mountainous areas, but 

is not intended for normal operation. It 

is recommended to return to overdrive 

operation on flat surfaces for optimum 

fuel economy and transmission function.

To return to overdrive operation, 

press the transmission control switch 

once after which the Grade Assist lamp 

in the instrument cluster will turn OFF 

and the transmission will operate in 

gears one through six. Overdrive opera-

tion is automatically returned each time 

the engine is turned off and restarted.

The 2012-2013 Dodge Ram 4.7L or 

5.7L engine vehicles equipped with 

automatic transmissions might experi-

ence a whine, howl and/or humming 

noise at speeds below 30 mph (48 kph) 

with engine speeds between 1,200 to 

1,500 rpms. The noise emanates from 

the transmission cooling lines going 

to the transmission cooler. Dodge 

provides a foam sleeve kit (part No. 

68217310AA) to be installed on each 

line reducing the noise considerably. 

Also, 5.7L Jeep vehicles (09-12 Grand 

Cherokee (WK), 09-10 Commander (XK) 

and 11-12 Durango (WD) might develop 

the an erratic or inconsistent initial 2-3 

upshift (3-4 upshift on 2012 MY vehicles) 

and/or sluggish performance during low 

speed/rolling stop maneuvers (2012 MY 

vehicles only). There is a Transmission 

Enhancement programming fix for this 

concern part No. 0427506AB, which also 

includes enhanced torque converter 

lock-up schedule to reduce transmission 

operating temperatures for 2009 model 

year vehicles only. 

CHECK OUT 

RELATED TRAINING @

TRANSMISSION & DRIVABILITY 
DIAGNOSTICS 

4/25, 8:30-10 A.M.

SENSIBLE DIAGNOSTICS 
4/24, 8:30-11:45 A.M.

USING PIDS, TRANSDUCERS TO 

DIAGNOSE TRANSMISSIONS 

4/25, 8:30-11:45 A.M.

APRIL 24-26

LIKE THIS ARTICLE?

REGISTER TODAY @ 

MotorAge.com/AMCregistration
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A
s a trainer, I sometimes pose the 

question, “Who here feels com-

fortable diagnosing late model 

diesel engines such as the GM 

Duramax?” I’m surprised at how 

many techs specializing in diesels don’t 

hold up their hands confidently. It almost 

always turns out that the techs know a 

lot more than they realize.

Duramax Beginnings
When the 6600 Duramax came on the 

scene in 2001, the world changed for 

both gas and diesel techs. Diesel techs 

now found themselves up to their necks 

in the world of OBDII computerized 

engine management systems along 

with the common rail system. Starting 

out as the Regular Production Option 

(RPO), LB7 the engine had 300 hp and 

520 foot-pounds of torque. The extra 

power resulted in GM coupling the 

engine to a new 5-speed 1000 series 

automatic transmission from Allison. 

The engine has seen some fairly radi-

cal changes in its 6600 format. From the 

LB7 in 2001-2004 came the 2004-2005 

LLY replacement that advertised more 

power and 90 percent fewer HC and 

NOx emissions. Injector fuel feed lines 

were exposed, and it featured a new 

Garret variable displacement turbo, an 

electronic linear EGR valve with cooler 

and a host of other technical details such 

as new fast light off glow plugs and a 

new closed PCV system. The 2007-2011 

LMM engines included an oxidizing cat-

alyst and diesel particulate filter (DPF) to 

reduce soot and particulate matter. 

An electronically controlled throttle 

aids in EGR operation and the DPF regen-

eration process. The 2011 to present LML 

engines use 29,000 psi piezo injectors 

with a complete fuel system-hardening 

to handle up to 20 percent biodiesel mix-

tures and urea injection. Urea helps with 

NOx reduction, so trucks were equipped 

with a 5.3 gallon urea tank.

Technical Foundations
The Duramax is a 6.6 liter, 90-degree V8, 

direct-injection, overhead valve, four-

valve-per-cylinder turbocharged engine 

with aluminum heads and a cast iron 

block. The electrically controlled common 

rail fuel system allows for full control of 

fuel injection timing and quantity. Just 

the right piston dome design coupled 

with a technique of starting just a little 

bit of injection first before shooting the 

full dose of fuel is the combination cred-

ited for the smooth and quiet idle factor. 

The engine is not exactly a stealth 

model, however. One GM Preliminary 

Information (PI) bulletin regarding 

Duramax engine noise is one of those, 

“It’s not broken, so don’t try to fix it” 

bulletins. The PI basically reads that if 

your customer concern is a fuel knock 

type noise heard either at 2,500 to 2,600 

rpm or when the vehicle is accelerated 

with a throttle angle above 80 percent, 

there is nothing wrong, so no repairs 

should be attempted.

Because diesels time their combus-

tion events with fuel spray (as opposed 

to ignition timing on gas engines) you 

will see the “main injection event” fol-

lowing the pilot injection used at idle. 

As a general statement, it is impor-

tant to note that not only will you see 

at least one pilot injection event prior 

to the main injection, you also might 

see an early post injection (for added 

A PRIMER FOR THE DIAGNOSIS AND REPAIR OF GM DIESELS.

BY DAVE HOBBS | CONTRIBUTING EDITOR

Photos: Dave Hobbs

With the growth of light duty diesels, every tech needs to develop their diesel diagnostic skills.

DEALING WITH 
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torque) and even a late post injection 

on Selective Catalyst Reduction (SCR) 

equipped vehicles to aid in regeneration 

of the particulate filter. 

Lowdown on Low Pressure
Duramax begins the high-pressure pro-

cess with fuel from the tank the old fash-

ioned way – suction from a pump up at 

the engine. In the gear-driven, high-pres-

sure pump that creates the pressure for 

the common rail is a section of the pump 

that pulls fuel from the tank. If there is 

a problem getting that fuel, you’ll have 

low fuel pressure from the high-pressure 

pump and hard starts/no starts often will 

be the result. You can install a diesel low 

pressure/vacuum gage to determine 

which type of problem you have. 

KD makes a gauge that has quick dis-

connect fittings to make testing easier. If 

air is being pulled into the low pressure 

side of the fuel supply system, you’ll see 

insufficient vacuum. If you see excessive 

vacuum, you have a restriction. Possible 

points for air are the lines from the tank to 

the Fuel Injection Control Module (FICM) 

fuel filter, water separator assembly and 

the pump itself. The place for possible 

restriction most likely is the filter. 

The filter/water separator features a 

hand pump and bleeder screw to assist 

with priming the system and purging air 

for restarts in the event your customer 

runs out of fuel. Air getting in the system 

can cause misfires, stalling and hesita-

tions on any common rail diesel engine.

Cranking Speed Vacuum – 1 - 5 in. Hg

Idle Speed Vacuum – 1 - 3 in. Hg

Hard Acceleration – 6 - 10 in. Hg

3,000 rpms No Load – 3 - 5 in. Hg

Really High Pressure
The same engine gear-driven pump that 

pulled fuel up from the tank next pres-

surizes the fuel to the common rail at 

pressures required for direct injection. 

Unlike earlier non-common rail diesels, 

this pump is not timed to the engine. 

The Duramax engine’s higher fuel pres-

sure leads to a valuable point of caution.

The fuel supply systems in diesel 

engines with common rail technol-

ogy, including GM Duramax engines, 

can range from operating pressures of 

5,000 psi at idle to as high as 29,000 

psi under off idle conditions. For this 

reason, extreme caution must be used 

when working on or near the fuel sys-

tem. Safety glasses must be worn when 

working around the high-pressure sys-

tem. Never crack open a high-pressure 

line when the engine is running or 

check for underhood fuel leaks using 

your hands, because personal injury 

might result. The pressure from just the 

right type of leak source could spray 

high-pressure diesel fuel in the same 

manner as a cutting tip on a pressure 

washer. Lacerations to hands and fin-

gers and subsequent blood poisoning 

can be the result of a mishap involving 

a high-pressure diesel injection system. 

In addition to this hazard, the fuel injec-

tors operate at as high as 93 VDC, well 

within the range of some hybrid electric 

vehicle voltages we’ve been taught to 

handle with caution. Refer to OE service 

information whenever servicing engine.

All the Duramax variations use a fuel 

return system between each injector, 

the high-pressure pump and the fuel 

tank. Early LB7 models were known for 

injector problem, and GM had to release 
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a special policy No. 04039B extending 

free replacement out to seven years and 

200,000 miles. Fuel injector body cracks, 

ball seat erosion and high pressure seal 

extrusion were experienced with these 

trucks. Hard starts, no starts, DTCs, fuel 

smells and diluted crankcases were the 

common complaints because of too 

great of return volume at the injectors 

or internal leakage at the injectors. 

The FICM
Duramax injectors receive their 90-plus 

volts of DC courtesy of the FICM on ear-

lier models and directly from the ECM 

on 2007 and up. The FICM (or ECM) cap-

tures the first event of an injector coil’s 

inductive kick back when the injector 

has 12 volts applied. The kick back volt-

age from the injector coil collapsing its 

magnetic field is used to charge capaci-

tors in the FICM. Higher voltages stored 

in the FICM can be applied back to the 

injectors to accomplish the injection. 

If an injector experiences an open or 

short circuit internally or within the wir-

ing harness, the ECM shuts down an 

entire group of injectors that are related. 

When that happens, the FICM raises the 

injection volume for the other group of 

injectors to keep the engine running. 

Injector group pairings are the inner 

cylinders on one bank and the outer 

cylinders on the opposite bank. Injector 

electrical DTCs along with this grouping 

strategy means you are doubly sure that 

four cylinders on the same injector group 

circuit not firing means injector solenoid 

winding or injector wiring issues. 

Injector Balancing Rates
The Duramax has misfire detection 

within the ECM via CKP and CMP inputs 

at idle. You can view on your scan tool 

the basic misfire counts or view injector 

balancing rates. The ECM detects if a 

cylinder needs more or less fuel to be 

balanced with the other injectors to pro-

vide smooth power contribution. Your 

target is zero, and that’s what you’ll see 

on a new set of injectors installed in a 

mechanically sound engine. 

After the injectors have been in that 

engine a while, those numbers will vary. 

If an injector exceeds specs, there is a 

problem. View balancing rates for each 

injector with the engine idling above 

180°F for at least 30 seconds. Maximum 

specs are ± 4 in park and ±6 in drive. 

One other important thing to remember 

is that misfire diagnostics may be sus-

pended when the fuel level is very low.

The high-pressure pump houses an 

important player called the Fuel Rail 

Pressure Regulator (FRPR), which nor-

mally is open, meaning it allows full 

pressure from the pump to the rail. The 

FRPR opens and closes on the ECM’s 

commanded duty cycle. Unplugging the 

regulator allows for full high-pressure to 

the rail, and is an effective way to deter-

mine if a starting/drivability issue is due 

to low pressure. 

Running maximum pressure is 23,000 

psi for the earlier Duramax models, then 

26,000 psi for the 2006 model years for-

ward to 2010.5 and 29,000 psi going for-

ward after that. Any common rail diesel 

should lope and run rich at idle when the 

regulator is unplugged due to an overly 

high pressures/rich mixture if the engine 

is not starving for fuel. When checking 

for leaky injectors, you can disconnect 

the FICM and the rail pressure regula-

tor to run the high pressure to the closed 

injectors while cranking the engine to 

spot injector leakage. The FRPR often is 

a victim of water and contamination due 

to lack of fuel filter replacement/mainte-

nance mentioned earlier. 

A fuel rail pressure sensor measures 

the constantly fluctuating high pressure 

and is a scan tool PID giving you some 

very good information in your diag-

nostic routines. Another scan tool PID 

— desired fuel rail pressure — always 

should be very close to what the actual 

rail pressure reads via the rail pressure 

sensor, both during running and crank-

ing conditions. A handy feature on most 

scan tools is live data plotting. Plotting 

Desired Fuel Pressure along with Actual 

Fuel Pressure is an excellent way of 

determining if a drivability problem is 

fuel related. If you have a no start/hard 

start complaint, always go to these two 

scan tool PIDs first. 

HP Fuel Lines/Fittings
The “plumbing” of the high-pressure 

systems on any high-pressure com-

mon rail diesel including the Duramax 

is picky about torque. Do not skip the 

proper torque spec and procedure think-

ing you’ll just get it as tight as possible 

without breaking fasteners or stripping 

threads. Before and after those “seat of 

the pants” torque methods are leaks 

from being just slightly too loose and 

damaged fittings from being just slight-

ly too tight. Also, for safety’s sake do not 

try to snug a fitting while the engine is 

running. 

Piezo Injectors
The 2010.5 model Duramax engines 

began using this new style of injector 

that uses several hundred piezo wafers 

(stacked) that expand in an applied elec-

tric field. The ECM grounds the control 

circuit and supplies up to 250 volts at 

20 amps, creating the movement in the 

piezoelectric actuator module. In less 

than 1 microsecond, the actuator mod-

ule acts directly on the amplifier module 

through a hydraulic connection, which 

in turn controls the valve group inside 

the injector. This gives more injection 

control than ever before.

Carbon, EGRs and Turbos
If you’ve worked on a Ford 6.0 

PowerStroke, you know all about EGR 

A TSB on 2001-2005 models states that 
there may be MIL illumination along with 
a significant reduction in engine power, 
as well as DTCs for problems with injector 
driver circuit DTCs P0201 - P0208 and/or 
Cylinder Bank Shut Down DTCs P2146 or 
P2149 all caused by some injector wires 
rubbing a spot through their insulation 
right on top of the alternator housing.

Depending on the model year, Delphi 
made the PCM to control the Isuzu 
engine, Bosch made the FICM to con-
trol the fuel injectors while Motorola 
made the controller for the Allison trans-
mission. If you run into a P0700 TCM 
failure and can’t find the Freeze Frame, 
experience your scan tool locking up 
when you are reviewing monitor status 
or a host of other crazy scan tool related 
issues, GM TSB 02-06-04-002 address-
es them. A re-flash of the PCM fixes it.
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valve and EGR cooler issues. Soot is an 

age-old problem with diesels causing 

carbon buildup throughout the induction 

and exhaust systems. Without a throttle 

body) and all things equal, a diesel is a 

better breather than a gas engine. 

All things equal starts to change 

when the intake and exhaust passage-

ways are not flowing like they once 

were. Crankcase vapors do contribute 

to this problem in addition to EGR. 

Blending exhaust gas back into the 

intake for the purpose of quenching 

combustion temperatures (courtesy the 

inert nature of exhaust) makes sense 

for a limiting NOx emissions, but can 

exasperate the issue of soot and carbon 

buildup. The turbocharger also can be a 

victim of carbon and soot deposits caus-

ing vanes to stick. 

Fortunately on Duramax engines 

there is pair of scan tool PIDs to com-

pare desired and actual turbo vane posi-

tions so you can diagnose sticking turbo 

vanes. Regarding EGR carbon plugging, 

information and misinformation abounds 

on the Internet from Duramax owners 

and aftermarket suppliers regarding vari-

ous forms of EGR delete kits. Some are 

blocking plates, some bypass and shut 

off the ECM software and some owners 

report success while others experience 

problems. One thing is certain, they are 

advertised as “Off Road Use Only.”

Getting Glow Plugs Right
Glow plugs on the Duramax, or any other 

diesel for that matter, draw a lot of cur-

rent making good electrical connections 

essential. On the 2006 models, dealers 

performed recall to reprogram the soft-

ware in Glow Plug Control Modules 

(GPCM) that were over working the 

glow plugs to death. A diagnostic tip 

TSB on the same model year Duramax 

simply states if any of the glow plugs are 

above 1 ohm to replace them all. 

There are two different failure modes 

of a glow plug: fast and slow. Fast fail-

ures involve an open circuit internal to 

the glow plug and no visible evidence of 

a problem. Slow failures involve an obvi-

ous missing or damaged tip of the plug 

along with an open circuit. Obviously, 

the head is going to have to come off 

if you’ve spotted a missing tip, because 

it went somewhere into the cylinder. 

Always check for issues with the alter-

nator output connection, battery cable 

connections, bussed electrical center 

connections and, of course, grounds. 

They all need to be in tip-top condition. 

There are other electrical problems 

that can create an electrical noise issue 

that also can damage glow plugs. The 

damaging electrical noise might be 

induced by jump starting, disconnecting 

the batteries with the ignition in the ON 

position, or a battery charger being used 

during a module reprogramming event. 

Finally, you must ensure you have the 

correct glow plugs for the truck’s RPO 

code. Early LB7 models used a gold 

tipped glow plug while later models 

transitioned to a silver tipped glow plug 

that has a fast heat up characteristic to 

help with reduced emissions. 

To meet 2001 California emissions, a 

solid-state glow plug controller operated 

by the ECM had dominion over heat-

ing each cylinder separately. During 

a typical glow plug cycle, 110 amps of 

current is applied for 1.8 seconds, drop-

ping to the 30 amps needed to main-

tain a tip temperature of 1,832°F. Later 

model years using silver and earlier 

gold tipped glow plugs can’t be inter-

changed. Popping in the older gold tips 

in a truck that requires the silver plugs 

will result in hard starting due to a lack 

of heat. Vice versa might result in glow 

plug failure and engine damage from 

glow plug shrapnel.

Hot Air and Calibration 
Updates
The Duramax 6600 uses a heating ele-

ment in the intake manifold inlet for 

heating the air during cold starts. It 

supplements glow plugs, which all 

Duramax engines use. If your cus-

tomer’s Duramax is equipped with a 

heater that doesn’t work, cold starting 

and drivability issues are possible. The 

purpose of the heater is to reduce the 

amount of white smoke on startup and 

after long downhill decelerations. 

Speaking of white smoke on start-

up, there are calibration updates 

available for the ECM that address a 

multitude of Duramax issues including 

the white smoke symptom. Due to the 

mid-year RPO changeovers, you could 

have more than one choice of Duramax 

engine in a GM truck. A telltale tip for 

which engine you have is sometimes 

the shape of the air cleaner. Round or 

square air cleaner choices are listed in 

the GM calibration tables. 

For some unknown reason, many 

techs report this actually can have a 

reverse effect – causing white smoke 

that wasn’t present before. Keep in mind 

in addition to a thorough search for TSBs, 

always Google “GM CAL ID” early on in 

your diagnostic path even if you don’t 

personally do flashing at your shop. 
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EGR issues plague diesels and the 
Duramax is not exception. Later 
Duramax models transitioned to a lin-
ear electronic EGR valve to pass more 
stringent Nox emissions requirements.
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I
n February 2014’s Motor Age (also 

dedicated to diesels), I did an 

article on the analysis of hard 

start/no start concerns on the 

7.3/6.0L PowerStroke engines. In 

that article, I only got through Step 1 

of the 10-, 11- and 12-step procedure 

sheets that Ford required its techni-

cians to fill out for trucks that were 

under warranty. 

Ford also had a similar procedure 

sheet for these engines when they had 

performance concerns, and the techni-

cians had to fill them in for warranty 

as well. These sheets worked well 

to find concerns in a timely manner. 

Experienced technicians sometimes 

could skip steps or jump to a certain 

step based on product knowledge and 

experience, but even they typically 

followed the procedure as each test 

step builds on the last. Jumping too 

far ahead might find the concern, but 

that is luck as opposed to skill. 

The idea behind this system is that 

you keep going until you find the con-

cern and fix it. Also, accessing Ford ser-

vice information is important. Each one 

of the following test steps has detailed 

procedures and specifications in the 

service manual.

Step 1 – Visual Inspection
In the last article I did, this is all the far-

ther I got, and you may wish to retrieve 

and review that article. Make sure the 

engine is mechanically sound — that 

the batteries, cables, starter and alter-

nator are working correctly. If the vehi-

cle is a true no start, then at least make 

sure the batteries and cables are good.

Step 2 – Check Oil
The 7.3/6.0 PowerStroke uses a HEUI 

(Hydraulic Electric Unit Injection) 

injection system. The injectors use 

engine oil to operate, and bad oil 

equals bad operation.

We all know that the wrong viscos-

ity oil can cause cold weather cranking 

concerns, and that doesn’t change just 

because you have a diesel. In fact, die-

sels are even more susceptible to this 

than gas engines. I’ve known many 

Ford diesel technicians who change oil 

as part of their analysis process. You 

might even need to consider having an 

oil analysis done.

Viscosity, contamination and level 

all are important. When I was with 

Ford, I took a 2002 Excursion with a 

7.3L to an offsite training session. The 

vehicle developed an oil leak and lost 

two quarts before I knew it had a leak. I 

figured it out as the truck started doing 

a buck-jerk at low speed cruise and 

took longer to start. I checked the oil 

and found it was down just two quarts. 

That was enough to begin to cause con-

cerns. The 6.0L has a different oiling 

system and is not as susceptible to low 

oil levels causing running concerns like 

DIAGNOSTIC FLOW CHARTS CAN BE THE RIGHT TOOL FOR THE JOB – IF USED PROPERLY!

BY Mark Dekoster | CONTRIBUTING EDITOR
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the 7.3L, but still will have similar low/

contaminated oil issues.  

Recommended oil for both engines is 

15W-40 above 32°F and 10W-30 below 

32°F. Make sure that the oil also meets 

the Ford WSS specifications and API 

service classifications. 

Step Three – Intake and 
Exhaust Restrictions 
The 7.3 engines have an exhaust 

backpressure control on the turbo. 

This system is designed to close the 

exhaust outlet down to keep as much 

warm exhaust in the engine during 

warmup and extended idle during 

cold weather conditions. This is a flap 

that is opened and closed by the PCM 

directing oil pressure to one side of a 

piston. If this flap is stuck closed or 

if the flap has broken off the shaft so 

it opens and closes by itself, you will 

have an engine that can’t breathe well 

enough to start easily. It will also have 

very poor performance. 

The 6.0 engines have a variable 

rate turbo, and when it malfunctions 

the concern typically is performance 

related, but can also effect crank times. 

Most of these engines have filter mind-

ers on the air box, which is a way to 

check for intake restrictions. 

Because of the age of these trucks 

you also might be dealing with a Charge 

Air Cooler concern. Any turbo system 

is susceptible to some oil seepage as 

well as blow by gases. This oil mist can 

condense out in the CAC and over time 

begin to plug off the passages. Poorly 

filtered air can allow dirt to enter and 

combine with any oil that may be in that 

cooler and cause blockage. 

Step Four – Sufficient 
Clean Fuel
In step one you were asked about fuel 

and fuel quality. This step is a more for-

mal look at the fuel that is in the truck. 

Is it actual diesel fuel? Is it road use 

rated? Is it a summer or winter blend? 

A “quick” test is when the truck won’t 

start in cold weather, but once it warms 

up in your shop starts fine. This might 

be related to the glow plug system as 

well but summer fuel in the winter will 

want to gel. Is the customer playing 

with bio or waste something? When 

was the fuel filter replaced? Is there 

water in the fuel? Of course the real 

kicker: Is it out of fuel? 

Step Five on the 7.3L 
Testing the fuel system on each 

engine is looking for the same things. 

It is the same in that we are looking for 

a specific pressure at the injectors (as 

close as we can get a gauge) and we 

back track through the system to find 

our concern. 

For those of you who use a scope 

as a primary analysis tool, you might 

wish to do some quick tests on the 

electrical side of the system. Using 

a low amp probe, check to see if the 

pump is powered up by the PCM. 

What is the current draw and pump 

rpm? If these are suspicious, check for 

power and ground at the pump. 

Tech Tip: These testing procedures 

might drain even good batteries. 

Make sure that you use a quality bat-

tery charger that can maintain at least 

12.5 volts during testing and will never 

exceed 15 volts. 

You should have confirmed that the 

batteries are good and if not replaced 

them back in step one. If you could not 

start the truck, you don’t know wheth-

er the charging system works, but 

you will have confirmed the engine is 

mechanically sound so you can justify 

the new batteries.

On the 7.3L, you will check for 

fuel pressure at each cylinder head. 

Pressure should be within specifica-

tions and within 3 psi on each head. 

You will use a single gauge with a tee 

handle valve to switch between left 

and right heads. 

CHECK OUT 
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On the 6.0L you can check at the filter housing. If the pres-

sure is low here you are asked to check pressure into the filter 

housing on each engine, then pressure at the pump outlet 

and finally on the suction side of the pump. 

The 6.0L circulates fuel between the filter housing on the 

top of the engine and the Fuel Pump Module assembly locat-

ed on the frame below the driver’s seat. Ford will ask for a 

clear line to be spliced into this return to check to see if the 

system has air in it. If you have put a new filter in the truck, 

it might take the equivalent of driving for several miles to 

bleed the air out. If you have not touched the system, you 

might be pulling air into the system from somewhere.

Step 6 – 6.0L Fuel System Inlet Restriction 
Running these tests also is where the extra step comes from 

in the procedure sheet on the 6.0L engine. On the 6.0L, the 

fuel pump suction test for tank inlet restrictions is step six, 

while on the 7.3L it is part of step five. 

Next Steps
For this part, steps six, seven and eight are for the 7.3L KOEO 

continuous injector self-test and KOEO injector test. Also, 

steps seven, eight and nine are for the 6.0L KOEO continuous 

injector self-test and KOEO injector test.

The 7.3L has two modules that control the injection sys-

tem, the PCM and the IDM. Communication with these 

modules is very limited with the IDM and more robust with 

the PCM. Because of this, checking for codes is done out 

of order from what we have done on Fords for many years. 

You’re probably in the habit of checking continuous first 

and clearing and then doing KOEO and KOER. On the 7.3L, 

if you do that, you will clear any IDM codes without ever 

seeing them. 

IDM codes are read during KOEO but are cleared in con-

tinuous codes. So you do a KOEO (step five) and record all 

codes. Then without clearing the codes go right into check-

ing Continuous Memory Codes (step six). Record those and 

now clear codes. 

Run the KOEO Injector buzz test and see if any IDM codes 

appear. If they do, these are hard faults. If there were IDM 

codes before and none comes back, then they were memory 

codes. Repair and then clear codes before moving on. 

The 6.0L has a FICM controlling the injectors and it is a 

more powerful module with bi-directional control with cer-

tain scan tools. The procedure for this engine is the same and 

repairs need to be done and codes cleared before moving on. 

Step 9 (7.3L) and Step 10 (6.0L) – Scan Tool 
Checks
The 7.3L worksheet calls out four PIDs to monitor during 

cranking: VPWR, RPM, ICP and FUEL_PW. VPWR is the 

main power into the PCM you may wish to monitor this 

with a scope as well. The book calls for at least 8V during 

crank. I personally think the spec should be 9V minimum, 

as many modules are prone to shut down at 8V and defi-

nitely will as voltage drops lower than this. It is important 

to stress the need for good batteries again. At 7-plus volts, 

the engine might be cranking at a speed that sounds fast 

enough and might actually be fast enough if the system 

voltage was higher. 

RPM checks to see if the crank sensor, but wait as there 

is only a cam sensor on the 7.3L engine. This test is to see if 

the PCM sees the cam sensor and that it is actually turning 

at a 100 rpm minimum cranking speed. 

Injection Control Pressure (ICP) during normal operation 

means this PID will vary between 750 and 3500 psi. The 

default is 500, and if it never goes higher, then the PCM is 

not controlling injection pressure or there is a massive oil leak 

keeping pressure from being able to be built up. 

Tech Tip: Monitor the IPR PID, Injection Pressure 

Regulator as well. This is the PCM command to the High 

Pressure Oil system. The default value is 14 percent, and 

if it does not change, then the ICP won’t either. The maxi-

mum value you will see on this PID is 65 percent, which is 

Performing the combustion gases in fuel system test 
on a 6.0L PSD.
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calling for maximum oil pressure. The 

PCM must see the rpm signal before it 

will control this system.

For FUEL_PW Fuel Pulse Width, injec-

tor on time, both of these engines use 

a variable pressure fixed pulse width 

fuel control. Therefore the on time will 

usually by approximately 3 millisec-

onds except during crank, acceleration 

and deceleration. The amount of fuel 

sprayed into the engine is controlled by 

varying the oil pressure to the injector. 

If the value does not change, then the 

PCM is not controlling the system. 

If the value is changing it is possible 

that the PCM is trying to control the sys-

tem but the request is not received by 

the IDM due to wiring faults, corrosion 

or faulty box issues. 

The 6.0L has additional PIDs to moni-

tor during what is step 10 for this engine. 

They are B+, FICMPWR, FICMVPWR, 

FICMMPWER, RPM, ICP_DES, ICP, IPR, 

ICP, FUEL_PW and FICMSYNC.

B+, FICMPWR, FICMVPWR are 

checks to see that the modules are get-

ting power, like the 7.3 8.0v minimum, 

more is better.

FICMMPWR is the available voltage 

to operate the HEUI injectors. These run 

at a voltage less than the 7.3L, but still 

enough to be cautious when electrically 

testing injectors.

ICP_DES, ICP, IPR, ICP, FUEL_PW are 

checks to see if the PCM is getting infor-

mation from the sensors and attempting 

to control the fuel delivery system.

FICMSYNC the 6.0L has a cam and 

crank sensor. The 7.3: only had a cam 

sensor. On the 6.0L, the PCM is looking 

for both signals and comparing when 

they occur. If the PCM loses either sig-

nal the engine may stall if running and 

may also be a no start. 

Step 12 (6.0L only) – 
Combustion Gas in the  
Fuel Rail
This last test is checking for leaking 

gaskets allowing combustion gasses 

into the fuel rail. The test first checks 

to see if there is a leak. If there is you 

are then directed on how to deter-

mine cylinder head and then actual 

cylinder(s) that are at fault. 

As you gain experience on these 

engines, you might be able to skip 

to certain tests or combine several of 

them to perform those at once. This 

overview of the process is designed to 

assist you in learning how to effective-

ly work on these engines and becom-

ing the go-to tech for PowerStroke die-

sels in your shop and town. 

This is a late model 7.3L with the glow 
pug module. It is the silver box with 
the light green and black connectors.

The quarter-inch square head bolt is 
removed to access the fuel rail on the 
7.3L. Connect an adaptor and tube to 
your pressure gauge; this is the right 
head and is just behind and below the 
alternator bracket. Heads are the same 
on this engine, so the port for the left 
head is at the back of the engine under 
the Intake and Turbo tubes.

This is an early model air cleaner on 
a 7.3L with the Filter Minder gauge.

Mark 
Dekoster
Contributing 
Editor

Mark deKoster has been fixing or teaching people how to fix 
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in the Automotive Management degree Program.
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F
or the technician, the anatomy of 

how they can receive an electrical 

shock is very easy, if proper safety 

precautions are not observed. 

When servicing the HV system, 

the technician should be wearing Class 

0 Electrical Gloves and disable the HV 

system to mitigate the possibility of elec-

trocution. This is standard within all 

OEM service procedures to ensure safety. 

Because the vehicle chassis is always an 

element of the HV circuit, if an LOI exists 

and the technician is not wearing HV 

electrical gloves and has not disabled the 

vehicle, if the technician contacts the 

chassis they now become a possible par-

allel path element of the circuit. 

In fact, HV current always is being 

injected onto the chassis by the HV sys-

tem. It is the amount of electrical current 

that is the key variable. If the HV current 

on the chassis is in the microamp range 

the technician will never “feel” its pres-

ence and is safe. If the electrical current 

is greater than or equal to 2mA (assum-

ing voltages are greater than or equal to 

60) the technician will begin to feel the 

effects, although the level may not be 

near a fatal level. Therefore, if: 1) the HV 

system has not been disabled, 2) Class 

0 Electrical Gloves are not being used, 

3) an LOI is present, 4) the technician is 

touching the chassis and 5) the techni-

cian then touches any open connection 

that is connected to the HV Positive or 

Negative bus circuit, there is a possibility 

of being electrically shocked (e.g., elec-

trocuted) and it could be fatal. 

The chassis merely serves as a point 

for HV current to enter/exit from the 

Positive or Negative HV bus rail. It should 

be mentioned here that, depending 

on where the LOI failure has occurred, 

the technician may electrically be more 

positive or negative, with respect to the 

chassis. Therefore, either the Positive or 

Negative bus could electrocute the tech.

HV Chassis Current 
Sensing Circuits
The HV system uses two types of cir-

cuits to monitor the chassis for LOI. The 

two circuits use direct current (DC) and 

alternating current (AC) to monitor for 

LOI. The DC circuit monitors the chas-

sis continually for LOI, as mandated by 

FMVSS-305. The AC circuit functions 

only when the vehicle has been pow-

ered OFF. Each of these circuits will be 

discussed in detail within this section 

of the article. The DC circuit monitor-

ing is typically performed by either the 

Battery System Controller or the Power 

Inverter System and Controller. The AC 

circuit monitoring is typically performed 

by the Battery System Controller. Each 

system will communicate with the 

Hybrid Controller (master controller of 

the hybrid system) via Controller Area 

Network (CAN) messaging so that the 

Hybrid Controller can safely manage 

data and functions of the hybrid system.

Chassis LOI Monitoring 
Using DC Sensing 
Monitoring the chassis with a DC circuit 

is a simple method to determine if there 

is an LOI and a simple circuit to under-

stand. To simplify the DC LOI detection 

circuit, it typically resides in the battery 

or power inverter control system, uses 

a simple series circuit that connects the 

positive and negative HV bus rails by 

using two resistors. Each resistor is typi-

cally valued in the 1MΩ range to signifi-

cantly reduce the current flow between 

the positive and negative HV bus for 

safety while providing excellent voltage 

fidelity for accurate measurements. 

Notice in Figure 2 that the controller 

is monitoring the chassis at the circuit 

mid-point (center-tapped). This means 

the controller mid-point is used as the 

reference point for measuring LOI on 

the positive or negative rails of the HV 

bus. This doesn’t mean the point the 

controller is measuring is electrically zero 

volts, but rather it’s a point of a reference 

(or half of the circuit voltage at the point 

of measurement). The other resistors in 

this circuit are to illustrate the isolation 

resistance between the HV components. 

WE CONTINUE A LOOK AT ON-BOARD DIAGNOSTIC SYSTEM AND OFF-BOARD TESTING.

BY Mark Quarto | CONTRIBUTING EDITOR

 elecTrical

Photos: Mark Quarto

Editor’s note: This is the second part of a two-part feature from Mark Quarto. 

The first part ran in January 2015, and can be found at MotorAge.com/janelectrical.

Figure 1
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Although we consider the isolation 

barrier to be resistive, it should actually 

be considered an impedance barrier. 

Although we will not include a back-

ground section on electrical impedance, 

it is important for a technician to know 

the difference between resistance and 

impedance. Impedance is an AC electri-

cal term that defines the effective resis-

tance (or opposition) to oscillating cur-

rents in a circuit and circuit components, 

due to the inductive and capacitive prop-

erties of circuit components with respect 

to the vehicle chassis. 

Because most materials contain capaci-

tive and inductive properties, impedance 

is always considered when analyzing 

an electronic circuit. The inductive and 

capacitive properties are added with the 

pure resistive properties of the circuit and 

its components to determine the overall 

effective resistance. Inductance, capaci-

tance, and resistance are added mathe-

matically in a complex (square-root) math-

ematic function to determine the overall 

impedance (effective resistance) of the 

circuit. For purposes of clarity and thor-

oughness, the impedance equation (for-

mula) includes where Z = Impedance, R 

= Resistance, XC = Capacitive Reactance 

and XL = Inductive Reactance.

The symbol for the units for the 

Impedance measurement is the letter Z. 

Therefore, the reference to Z in the circuit 

encompasses all properties of the circuit 

that must be measured as part of the DC 

continual resistance measurement. 

Applying DC LOI Sensing 
Circuit to the Vehicle
Sensing Z with DC to locate an LOI is 

very similar to diagnosing an injector 

with a Digital Volt-Ohmmeter (DVOM). 

Although a standard DVOM can pro-

vide basic information about the circuit 

whether the injector is operating or not, 

it really doesn’t provide the diagnostic 

fidelity of an oscilloscope. The standard 

DVOM does provide data to detect a 

gross (general) circuit information but, 

it does not provide live data and visual 

waveform representation provided by 

an oscilloscope that results in data with 

a much higher fidelity (precision and 

accuracy). When analyzing the DC LOI 

sensing circuit (Figure 3) the analysis 

indicates that the circuit is functional 

only when the HV circuit is operational. 

Note that the HV battery pack K1& 

K2 contactors (relays) are closed and 

all of the other HV system components 

are connected to the battery pack and 

the circuits are operational. Note that 

the controller circuit board is connect-

ed between R2 and R3. This mid-point 

serves as a reference point for the con-

troller to measure voltage across R2 and 

R3. If the HV circuit has very low cur-

rent leakage on either the positive or 

negative rails, the voltage drop across 

R2 and R3 will be virtually identical. 

However, if either the positive or nega-

tive rails develop a more aggressive leak 

to ground, then the voltage drops across 

the resistors will become unbalanced, 

and the voltage will be shifted to be 

more positive or negative with respect 

to the mid-point. When there is a volt-

age imbalance (whether on the positive 

or negative rail), and it finally equals 

(increases/decreases) the calibrated 

voltage threshold value in the software, 

the MIL will illuminate and a DTC will 

be stored in the controller to alert the 

technician that there is an LOI failure. 

The DC test cycle can be accomplished 

by the controller in seconds, typically 

less than 30 seconds and it is a contin-

ual testing function when the vehicle 

is powered ON. Fundamentally, the DC 

circuit cannot indicate where the failure 

has occurred because DC circuit proper-

ties are a gross measurement circuit and 

cannot provide targeted diagnostic data 

unless there are automatic diagnostic 

software routines or special functions as 

part of a scan tool that can be activated 

to help locate the LOI. More importantly, 

it is very difficult (if not impossible) for 

the DC circuit to determine if there are 

capacitive LOI faults because, capacitive 

failures will block DC current. This will 

actually hide the failure mode. Therefore, 

to provide fidelity for locating or confirm-

ing an LOI failure, it will be necessary for 

the vehicle safety system to utilize an 

additional diagnostic circuit. This circuit 

will use AC to help detect LOI. 

Chassis LOI Monitoring 
Using AC Sensing 
Sensing Z with AC to locate an LOI is a 

very different process when compared 

it to how the DC sensing circuit detects 

LOI. One of the primary differences 

between the DC and AC sensing circuits 

is the AC sensing is accomplished with 

the vehicle powered OFF. The primary 

reason that the AC sensing is performed 

with the vehicle powered OFF is to 

ensure electrical noise created by com-

ponents in the electric propulsion sys-

tem is deactivated. This will provide an 

electrically “quiet” environment for the 

controller (typically the battery controller) 

to begin measuring Z between the HV 

system and the chassis. 

Because the controller uses electri-

cal signals (sine waves) to measure Z, 

all other components must be powered 

off so the electronic filtering can detect 

any problems with the isolation barrier. 

If the electric propulsion system were 

permitted to be activated during the 

AC measurement process it would be 

extremely difficult for the battery con-

troller to filter all of the unwanted noise 

from the system to determine if there 

was a low Z measurement between the 

HV system and chassis. In fact, it is very 

difficult to determine if a battery pack 

system as an LOI using the DC method, 

due to high electrical noise activity. 

Furthermore, it is very difficult to sense 

battery pack LOI problems caused by 

capacitive failures when the HV system 

is operational, especially when batteries 

have capacitive electrical properties and 

the module construction can be of non-

ferrous (metal) materials. This is also 

true for measuring the Z (capacitances) 

of HV components. 

The simplest method to understand the 

AC LOI sensing circuit is to begin analyz-

ing the circuit when the HV contactors 

in the open position. This is the natural 

state for the HV contactors after the elec-

Figure 2

Figure 3
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trical control system has de-energized the 

contactors when the vehicle HV system is 

powered OFF. The AC LOI method must 

be used for the battery pack because it is 

highly difficult for DC sensing to locate 

an LOI in systems or components with 

capacitive properties. Although, the bat-

tery pack is the component in that has 

received the most focus in this discus-

sion, there other components that need to 

be tested using the AC LOI method such 

as the Power Inverter, DC-DC Converter, 

A/C Power Inverter, etc. 

In the AC LOI control circuit, the 

battery controller will generate a low 

amplitude, low frequency AC signal and 

inject it onto the chassis. This AC signal 

is approximately a 5 volt sine wave with 

a low frequency (Hz) of approximately 

2-5 Hz. The controller 5 volt sine wave 

is then transmitted to an amplifier stage 

that utilizes a Resistor-Capacitor (RC) 

network that is electrically connected 

to the chassis. The amplifier stage has 

two outputs. The first output stage, 

Voltage In (Vin), is measured by the 

controller and will be used as the refer-

ence waveform to ultimately compare 

the output measurement of the second 

output stage, using Voltage Out (Vout). 

The second stage will be connected in 

series with the vehicle chassis to acquire 

the total Z measurement. Since the RC 

network is located between the first 

and second stage, and the second stage 

is measuring Z of the RC network and 

the battery pack/vehicle chassis, it will 

generate an output waveform that is less 

than the Vin stage one output measured 

by the controller. If stage two waveform 

drops below a calibrated software value 

(due to low Z), a DTC will be stored for 

the LOI fault. 

The primary reason that AC is used 

with an RC network is because, unlike 

using a capacitor in a DC circuit where 

current will be blocked by the capacitor, 

in an AC circuit the capacitor will permit 

current to pass through it. What results 

from passing current through both the 

resistor and capacitor RC circuit and 

the battery pack is the battery controller 

will be able to measure the Z of only the 

battery pack circuit to determine if there 

is an LOI. This can be accomplished 

because there is no other electrical noise 

in the system and the AC sensing circuit 

can use the properties of AC current to 

measure the capacitive isolation barrier 

between the battery pack and chassis Ð a 

test that could not be accomplished with 

the DC sensing circuit. 

The capacitance being measured 

is the ÒYÓ capacitance value. The ÒYÓ 

capacitance is the capacitance measured 

between the HV system components and 

the chassis. Although there are other 

types of capacitances that can be mea-

sured, the ÒYÓ capacitances in each of 

the HV components (connected in par-

allel) to the chassis will be the values 

effecting the total LOI Z value. When the 

capacitance values (one or more in paral-

lel with the controller RC network) have 

reduced the Z value between the battery 

pack and the chassis, this will result in 

a lower overall Z value measured (with 

the RC network) by the battery pack con-

troller and a corresponding DTC will be 

stored to alert the technician to the fault. 

The vehicle service manual will pro-

vide additional information on any LOI 

special tests that the vehicle or scan tool 

will support.

The following sequence can provide 

an example of how sequencing battery 

pack, power inverter hardware, and 

A/C hardware components with soft-

ware or scan tool special functions can 

provide additional testing methods and 

sequences to help a technician locate a 

HV LOI. All AC tests must be performed 

by the battery controller with the vehicle 

powered OFF. 

1. Open K1 and K2 HV Contactors Ð 

inject/measure AC into battery pack to 

test it for LOI.

2. Close K1 Relay and Open K2 HV 

Contactors Ð inject/measure AC into 

negative bus rail to test the negative HV 

cable and power inverter circuit for LOI 

on the negative side of the HV circuit.

3. Open K1 and Close K2 HV Contactors 

Ð inject/measure AC into positive bus rail 

to test the positive HV cable and power 

inverter control circuit for LOI on the 

positive side of the HV circuit.

4. Close K1 or K2 HV Contactor and 

command either the positive or negative 

power inverter transistor motor drive 

network (one or the other at a time, not 

both at one time) circuit ON to test for 

any electric MGU winding LOI. This 

will test for gross electrical/electronic 

failures only, not intermittent failures 

caused by partial discharge energy that 

can only be generated at voltages great-

er than 300 volts.

5. The A/C circuit and the compressor 

motor windings can also be tested sepa-
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rately for LOI, much the same manner 

as the power inverter, by virtue of being 

connected to the HV bus and using its 

power inverter transistor network (this 

will test for gross electrical/electronic 

failures only, not intermittent failures 

caused by partial discharge energy).

By controlling the K1 and K2 HV con-

tactors, many HV components can be 

tested for LOI without disassembling the 

system. However, whether a system is 

able to automatically test or use special 

function tests with a scan tool to com-

mand the tests for LOI in a HV system, 

this functionality will be OEM depen-

dent. However, if the vehicle is equipped 

with software that will automatically test 

the system for LOI (and provide the tech-

nician with some possible locations for 

the failure) or use scan tool commands 

to execute LOI systems tests, the techni-

cian will be required to confirm the LOI. 

Confirmation means that the techni-

cian will be required to confirm an LOI 

DTC by using off-board testing and tes-

ters. Or, if the vehicle software is not 

designed execute automatic or scan tool 

commanded functions to help locate the 

LOI then, the technician must manually 

test each device in the HV system with 

an off-board tester to determine the fault 

origin. The OEM service information will 

provide the fundamental information on 

how to test individual components but, 

there are some “short cuts” that are 

technically very sound that can assist in 

reducing the amount of time in testing 

individual HV components for LOI. These 

short cuts are taught in hybrid courses 

by reputable hybrid training companies. 

Manual Testing for LOI
Although vehicle systems can utilize 

controller based DC and AC LOI testing, 

there will always come the time when 

manual testing of components will be 

necessary to either eliminate possible fail-

ures by process of elimination or confirm 

a failure. Although manual testing will be 

discussed in a more targeted focus in this 

article, each OEM will provide specific 

manual loss of isolation testing proce-

dures for their system. The OEM proce-

dures will typically write the procedures 

to test the insulation of a component for 

how well it isolates the circuits from the 

chassis by using the following process:

1. Wearing the proper personal pro-

tective equipment (e.g., Class 0 High 

Voltage electrical gloves) disable HV 

from the vehicle by using the proper dis-

abling procedures.

2. Confirm the HV has been disabled.

3. Disconnect the HV cables that con-

nect the HV components (if equipped 

with cables) to segregate them so that 

individual testing can be completed. 

The OEM service manual may provide 

a specific sequence in which to test 

the components. However, if a techni-

cian has received quality education and 

training and is familiar with HV hybrid/

electric systems, they may elect to use 

quicker methods and procedures of test-

ing the system.

4. Using a DVOM or Insulation Meter 

(e.g., Fluke 1587, Fluke 1507, etc.), 

select the proper insulation test volt-

age range to test the system. As an 

example, the Fluke 1507 will provide 

voltage ranges from 50, 100, 250, 500, 

750, and 1000 volts. 

The OEM will state a voltage range 

for the technician to use for insulation 

testing. If the OEM does not require 

the use of an insulation meter to test 

for LOI, and there is no insulation test 

voltage range recommendation in their 

service information, there is alternative 

method that can be used. The alterna-

tive method is to determine the highest 

typical operating voltage of the system 

and set the insulation meter at the next 

highest voltage range. 

As an example: If the operating volt-

age range of the vehicle hybrid system is 

120 – 170 volts then, use a range higher 

than 170 (e.g., use the 250 volt range). So, 

why wouldn’t a technician use 500, 750, 

or 1000 volts to test a 170 volt system? 

The reason is that a system with elec-

tronic and electrical components that are 

designed/rated to operate in a 170 volt 

system will get electrically stressed (and 

possibly damaged) if an excessive test 

voltage is used. Stressing a component 

means that a test voltage may exceed 

the operating maximum designed volt-

age specification of a device. If a capaci-

tor is rated for 250 volts and 500 volts is 

used to test it, it will stress the capacitor 

and damage it immediately or reduce its 

operating life (e.g., it will fail at a later 

time but, much sooner than it’s normal 

service life). This general rule holds 

true for an electronic device or electric 

machine (MGU stator winding) tests.

5. When the electronic or electrical 

device is tested, the test results indicated 

on the insulation meter will be provided 

in units of Ω resistance. This provides 

an indication of how much isolation bar-

rier (insulation resistance) is present 

between the device being tested and the 

vehicle chassis. 

Motor-Generator Unit 
Insulation Testing Example
To perform an insulation test on MGU 

3-phase windings, the system must be 

properly prepared (see Steps 1 through 4 

in previous section). Hybrid and electric 

vehicle MGUs are designed with 3-phase 

windings that share a common wind-

ing neutral connection. The insulation 

test for a 3-phase MGU is a very simple 

test. One of the insulation meter (black) 

leads is connected to chassis ground and 

the other lead to one of the three MGU 

cables/wires that is usually connected to 

the power inverter. 

After connecting the insulation meter 

to chassis ground and one of the three 

MGU cables/wires, the tech will com-

mand the insulation meter to execute 

the test. When the test is executed, 

the insulation meter will inject a small 

current into the 3-phase windings to 

“excite” the chemical properties of the 

wire insulation and test the dielectric 

(isolation resistance) strength of the sta-

tor slot insulation and winding (enamel or 

varnish) coating properties. Though most 

insulation meters are capable of injecting 

a maximum of 2mA of current (at a volt-

age near or at the voltage range selected), 

the actual current being injected into the 

windings will be in the microamp range. 
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This limitation of current injection 

into the three-phase windings is due to 

the isolation resistance barrier between 

the MGU and vehicle chassis. If there 

is a direct short between the windings 

and ground, the maximum current that 

can be injected is limited to 2mA by the 

tester control circuitry. This is a safety 

design feature to ensure that the user 

cannot receive an electrical shock that 

places them in danger of a fatal electro-

cution. The technician will execute the 

test until the maximum resistance value 

can be acquired by the insulation meter 

and will be displayed on the tester in 

units of Ohms resistance. There is no 

need to connect the insulation meter to 

the other two cables/wires of the 3-phase 

winding because, the windings are con-

nected together at a common neutral 

point. Therefore, when the current is 

injected into one phase, it is electrically 

injected into all three phases for testing 

the isolation barrier between the MGU 

and the vehicle chassis. 

Typically, an OEM will provide a mini-

mum insulation resistance value for a 

component. There are additional insula-

tion meter techniques that can be used to 

help determine the condition of a MGU. 

If a technician has interest in learning 

these techniques, they should seek out 

a course from a qualified hybrid and elec-

tric vehicle training organization to learn 

the additional techniques and skills. 

Power Inverter Insulation 
Testing Example
As with testing MGUs, when performing 

an insulation test on a power inverter 

system it must be properly prepared (see 

Steps 1 through 4 in MGU testing sec-

tion). Hybrid and electric vehicle power 

inverter systems are designed to provide 

3-phase electrical current to the MGU 

windings. Unlike the MGU, the three 

power inverter circuits are separate cir-

cuits within the power inverter that must 

be tested separately (Figure 1). There is 

no neutral (common) connection. The 

insulation test for a three-phase power 

inverter system is a very simple test. One 

of the insulation meter (ground) leads is 

connected to chassis ground. The three 

power inverter cables/wires will be 

probed and tested individually with the 

other insulation meter lead. Using the 

same testing procedure that was used 

on the MGU (selecting the proper insu-

lation meter voltage testing range – e.g. 

500 volts, etc.) each of the power inverter 

circuits will be probed and tested. 

Unlike the MGU, power inverter 

insulation resistance is not governed 

by the IEEE, due to the volume of dif-

ferent power inverter applications and 

designs. Therefore, there is no single 

industry specification metric that can be 

cited. The OEM will typically provide a 

specification in the service information 

for this device. However, in the event 

that the OEM does not provide a speci-

fication, the typical insulation resistance 

for a good power inverter has tested 

at 500kΩ – 1MΩ. Conversely, a failed 

power inverter will easily be identified 

with insulation resistances that have 

been measured from 25kΩ (or less) to 

100kΩ. It should be restated here, it is 

the FMVSS-305 requirement of 500Ω/volt, 

and the associated calibration that, ulti-

mately determines what resistance level 

will cause a MIL and DTC. Therefore, the 

FMVSS-305 requirement can (and should 

be) used as the governing baseline test-

ing metric reference for all LOI testing 

because, it is electrically specific to all 

vehicle systems (irrespective of OEM). 

So, this is a wonderful metric to remem-

ber and use in your LOI testing.

Whether testing an MGU, power 

inverter, A/C compressor system, bat-

tery pack system, etc. using an insulation 

meter is a simple process of selecting the 

proper testing range and then, probing 

and testing each of the individual compo-

nents for its insulation resistance (isola-

tion barrier) value. Although a particular 

OEM and vehicle system may provide 

automated LOI testing or, a scan tool 

may also provide functions that will 

command the system to initiate special 

testing protocols, knowing how/where 

to test the system manually is an insula-

tion meter is of utmost importance to a 

technician.

Mark 
Quarto
Contributing 
editor

dr. Mark Quarto is Chief technology officer (Cto) for 
Automotive research and design, LLC. He retired from 
general Motors Co. after 28 years, the last 16 years in 
Advanced Vehicle development, including development 
of control and diagnostics systems and service solu-
tions for the Chevrolet Volt.  

  E-mail Mark at mark@go2hev.com
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DOES SIZE MATTER?
A SOLID DIAGNOSTIC PROCESS CAN BE APPLIED TO ANY SIZE PROBLEM.

Most car and light duty shops 

around my area are not geared and 

properly tooled to work on vehicles 

like this. As a mobile tech, I have to be 

able to cover just about every vehicle 

on the road. Not being able to service a 

vehicle is out of the question. When it 

comes to scanning these vehicles, they 

can be a little dicey, as most scan tools 

won’t communicate with these trucks 

due to the communication network 

protocol they use. You might get lucky 

communicating with it using a Global 

OBDII scan tool, but the information 

you will see might not be accurate or 

there is just not a lot of it. The tool of 

choice on these vehicles is the factory 

Mitsubishi scan tool, called the Multi-

Use Tester (MUT) III. Because this 

is an ABS problem, I hooked up my 

tool to the Diagnostic Link Connector 

(DLC) and tried to communicate with 

the vehicle.

Talk to Me

OK, that’s strange; there isn’t any 

communication with the ABS mod-

ule. Is that why the ABS light is on? 

I wanted to make sure that the tool 

was working, so I tried communicat-

ing with the Engine Control Module 

(ECM), which it did. Before I located 

the ABS control module on this vehi-

cle to check its powers and grounds, I 

wanted to make sure that the scan tool 

was at least attempting to talk to this 

control module.

I installed a DLC breakout box 

between the connector and the scan 

tool. This is a great tool to use to check 

the circuits at the DLC connector for 

proper power and grounds. On this 

vehicle, pin 16 is power and pins 4 

and 5 are grounds just like the cars 

and light duty trucks on which you 

normally work. Those circuits checked 

out just fine. The communication lines 

on this vehicle are pin 7 and pin 13. 

As I tried to communicate with the 

scan tool, the pin 7 light illuminated 

on the breakout box. That told me 

that the scan tool was at least mak-

ing an attempt to communicate with 

the ABS module. I also verified that 

I was receiving a signal of about 12 

volts with my Digital Volt-Ohm Meter 

(DVOM). The next step I took was to 

locate the control module itself and 

with the help of a wiring schematic, 

I checked the powers and grounds to 

the module. Those, too, checked out to 

be working properly. 

Why can’t I communicate with this 

module? By all accounts I should be 

talking to it based on the testing I have 

done so far. My next step was to use 

BY EDWIN HAZZARD | CONTRIBUTING EDITOR

A
s a mobile diagnostic tech, I receive numerous calls from many different shops asking 

me to program a module or diagnose a problem vehicle that’s in their shop. Many times 

the information I’m given over the phone isn’t quite the complete story. In this particular 

instance, a tech called to tell me they had a 2012 Mitsubishi that had an Antilock Brak-

ing System (ABS) light illuminated on the dash and they couldn’t seem to fi nd the problem. I 

arrived at the shop thinking that the vehicle in question was a car, but it turned out to be a medium 

duty truck, 2012 Mitsubishi Fuso FE160.

BIG BAD BRAKES

2012 MITSUBISHI FUSO FE160

Vehicle Year/Make/Model

60,511

Mileage

4M4T3 DIESEL

Engine

M036S5 AUTOMATIC

Transmission

ABS WARNING LIGHT ON

Complaint
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one of the most powerful tools I have 

in my arsenal: networking. I contacted 

a friend at the Mitsubishi dealer and 

asked him about this problem. He told 

me that in 2011/2012, Mitsubishi start-

ed using a tool called the SD Connect, 

the same tool used on the Mercedes 

Benz vehicles. I plugged my SD 

Connect VCI (Vehicle Communications 

Interface) and finally was able to con-

nect with the elusive ABS module. 

Now That We’re In

The generated code was for a right 

rear wheel speed sensor open circuit. 

When a sensor circuit code is report-

ing “open,” there could be a couple 

of causes for the problem. The sensor 

could be disconnected, the wires from 

the control module to the sensor con-

nector could be open or broken or the 

sensor itself could be internally open. 

I’ve already done a lot of testing so far 

just to see why I wasn’t communicat-

ing with the ABS system, now it’s time 

to get to some serious testing and find 

out just what is causing this truck to 

turn the ABS light on. I did a quick 

scan of the ABS data just to make sure 

everything looks ok, but I clearly can 

see a problem. 

When I diagnose a problem on a 

vehicle, before I do any pinpoint test-

ing I always like to perform a good 

visual check of the components in the 

system I’m working on. That would 

be the connections at the module, the 

wiring from the module to the sensor 

and the sensor itself. I like to start from 

where it all starts. In this case, I want 

to check the wiring from the module 

to the sensor connector so I can isolate 

the circuit point by point. When work-

ing on any vehicle today, you have to 

have an electrical schematic of the 

system your working on. An electrical 

schematic is nothing more than a road-

map. Without a roadmap in place, you 

won’t know what path to take. 

I go to my information system and 

pull up a wiring diagram of the ABS 

system for this vehicle. At the ABS 

module, I remove connector AH26A 

from the module and hook one of my 

test leads from my DVOM to terminal 

17 of the connector. At the other end, 

I disconnect connector AB14B (which 

is the connector going to the right rear 

wheel speed sensor) and I connect the 

other lead connector terminal 1. I set 

my meter to the ohms setting and read 

my results. My meter read 0.01 ohms 

of resistance. I at least know that the 

path between the two connectors is 

complete. 

I am always a little leery of wire 

testing using an Ohm meter, though. 

Sometimes the resistance can be inac-

curate due to corrosion or, in some 

cases, broken stands of wire inside the 

wiring insulation. But an initial resis-

tance reading is one way to find out 

something about a circuit’s integrity 

pretty quick. Could a high resistance 

reading in this circuit cause a wheel 

speed sensor fault? Yes it could. Also, 

this particular vehicle is approximately 

25 feet long, so the circuit that I am 

testing (from the front of the truck to 

the back) could have a better than even 

chance of having the wires becoming 

compromised due to the fact that this 

truck operates in a harsh environment 

and is in the Rust Belt. 

That being said, I like to do a more 

thorough circuit integrity check. I take 

a headlight bulb and wire it in series 

so I can apply the headlight to the cir-

cuit being tested. The headlight now 

becomes the load in the circuit. If the 

headlight shines bright, it is a good 

indication that the wiring in this cir-

cuit is in good condition. If the head-

light is dim, then that would tell you 

that there is a potential problem in 

MUT III is a PC-based scan tool that 
uses a Vehicle Communications 
Interface (VCI), shown here.

I was able to communicate with the 
ECM, but not the ABS, and I’m using a 
factory tool. What gives?

(Left) The ABS module is telling me the circuit has an “open,” but not where that open is.  (Right) ABS data confirms the problem 
is in the right rear. The truck certainly isn’t going 223.7 mph.
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that circuit. An ohms test might not 

pick up the problem on the circuit, but 

this test surely will. 

I did the same from connector 

AH26A at the ABS module terminal 18 

to connector AB14B terminal 2 at the 

wheel speed sensor. That too passed 

the ohms and circuit integrity test. 

Looking at the wiring schematic, there 

are a couple of junction connectors our 

wires pass through. These junction 

connectors are a great place for cor-

rosion to build up and resistance to 

increase in the circuit. Remember, any-

time you have a connection in a circuit 

it is a place for potential resistance to 

be and connection problems to reside. 

If I didn’t have a bright bulb or if 

I had high resistance in either test, 

then I would have broken the circuit 

down in sections and tested each sec-

tion until I came upon the area that 

was causing the problem. But based 

on these test results, the wiring from 

the ABS control module to the wheel 

speed sensor connector is in good 

shape and not the cause of our ABS 

system trouble code. 

Next up would be back by the wheel 

area itself. With the sensor discon-

nected, a visual inspection into the 

cavities of the connector is important 

as this is where a lot of road salt, grit 

and dirt build up could accumulate 

which can bring on corrosion. Next, 

I removed the sensor from the back-

ing plate. With the sensor removed, I 

found a lot of particles on the sensor 

tip which is magnetic but not enough 

to create a potential problem read-

ing the ABS tone ring. I used a video 

scope and pointed the scope inside 

the hole where the sensor usually 

resides so I could get a good look at 

the toner ring. I could clearly see the 

teeth on the ring. I had a technician in 

the shop raise the rear of the truck off 

the ground and spin the wheel while 

I looked at the ring. I did not see any 

missing teeth, a loose wheel or any 

wobble in the ring as the wheel was 

being spun. 

Last Step
This leaves only one item left 

unchecked. At this point, I could throw 

a sensor on this truck, but this sen-

sor is priced at around $500. For that 

price, I want to make absolutely sure 

that the sensor is indeed bad. I began 

my testing of the sensor by going to 

the information system and retrieving 

the specs. 

I found that on this truck there are 

two types of sensors. The front wheels 

use a sensor that has a pole piece in 

the center and the rears do not have 

that pole piece. There are two types of 

tests on this sensor: a resistance test 

for measuring between the two termi-

nals and one for measuring between 

the terminals and the sensor body 

itself. This latter test is a great test to 

check for excessive resistance in the 

sensor body caused by water intrusion 

that has made its way internally, lead-

ing to corrosion inside. 

When I performed the first test on 

the type 1 sensor, I hooked up my 

meter to both terminals on the sen-

sor harness and set my ohm meter to 

auto range. I came up with a reading 

of 2.7K ohms. That reading is way out 

of spec. As I was testing this sensor, 

I went along the harness and wiggled 

the wires and watched my meter. The 

readings changed a little bit but they 

never went in spec. Now I can say its 

time for a new sensor but being the 

perfectionist that I am sometimes I 

still want to perform the second test 

as well. 

I hooked my meter up between 

one terminal and the sensor housing. 

Terminal 1 read 1,100K ohms, which 

is, in fact, in spec. Next I hooked to 

terminal 2 and the sensor housing and 

my reading was 130,000 ohms. With 

that reading, I knew that this sensor 

was, in fact, bad. Now I am satisfied 

with my diagnosis and any and all 

doubts are now gone. 

I reinstalled the connectors to the 

ABS control module and had the shop 

order a new sensor and install it. I 

came back to the shop the next day 

and was able to clear the diagnostic 

trouble code from the system. The 

light is off and the customer and shop 

owner are happy. 

EDWIN 
HAZZARD
CONTRIBUTOR

Edwin Hazzard has more than 30 years experience in the 
automotive industry as a tech, service consultant and 
mobile diagnostic tech. He is the owner of a successful 
mobile auto and truck repair service in Newburgh, N.Y.

  Email Edwin at 

ehazzard@automotivetechsystems.com

(Left) A phone call to a Mitsubishi tech friend answered my communications questions, and I found out that my MB scan tool VCI 
would do the trick. (Right) After verifying the circuit path between the sensor and the module was intact, the only thing left was 
the sensor itself. But I still want to confirm that’s all it is.
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Built to a Standard, Not Price 
 

For 30 years, TYC has been growing our name as a premier aftermarket lamp manufacturer, 

focused on meeting the highest quality standards and providing an excellent level of service. 

This winning formula is now being applied to other Cooling, HVAC and Electrical system parts 

that are now available to serve the aftermarket parts industry.
 

• Lamps and Mirrors (Headlamps, Taillamps, Fog lamps, Signal Lamps, etc.)

• Cooling and HVAC Products (Condensers, Radiators, Cooling Fan Assemblies, Blower 

Assemblies, Evaporators, Heater Cores)

• Electrical Products (Starters, Alternators, Window Regulators, Fuel Pumps and Modules)
 

By offering industry leading warranty policies across all of our product lines, you can have  

peace of mind knowing we stand behind each and every piece of product bearing the TYC 

brand name.
 

TYC is your one convenient source for all your aftermarket parts needs.  

Be sure to lrst checK for T9C availability in our online ecatalog before ordering any part�  

t y c u s a . c o m

Expect More. 
Expect TYC.
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marketplace 

cylinder heads

800.443.7730 • Pittsburgh, PA

New and Remanufactured

Cylinder Heads
Over 200 Part Numbers

Available

Cast Iron
or 

Aluminum

CALL 800-443-7730 TODAY!

Crack RepairExperts!

Check Out a Sample of Our Pricing!

FACTORY 

DIRECT PRICING

WHOLESALE PRICED HEAD GASKET SETS

HYUNDAI

2.0/2.4 DOHC ...............$445.00

KIA

1.6/1.8/2.0 DOHC .........$445.00

TOYOTA

2.2 CAMRY ...................$340.00

VW 

1.8 TURBO DOHC ..........$685.00

BMW

2.8 3281/5281 .............$865.00

CHRYSLER

2.4 DOHC......................$315.00

3.9 V-6 MAGNUM ..........$170.00

5.2/5.9 V-8 MAGNUM ....$195.00

FORD

2.0 SOHC ......................$290.00

3.0 V-6 OHV ..................$175.00

4.0 V-6 OHV ..................$195.00

4.6/5.4 SOHC ................$315.00

GM

2.2 ECOTEC DOHC ........$445.00

3.4 V-6 OHV ..................$157.00

4.3 V-6 OHV VORTEC .....$170.00

4.8/5.3 V-8 OHV ............$220.00

5.7 V-8 OHV VORTEC .....$220.00

JEEP

3.7 V-6 SOHC ................$340.00

4.0 STRAIGHT 6 LATE ...$315.00

4.7 V-8 SOHC ................$315.00

parts & accessories

Advertise tOdAY!

parts & accessories

All turbocharger brands rebuilt and sold
Call 800-297-3626. 1000 S. Wildwood  Suite # 10

Irving TX,  75060
ONE DAY SERVICE IN MOST CASES

email: turbomike39@netzero.com

Turbos

www.dallasturbo.com

products

software

Invoice Solutions FOR

Automotive, Service

or Repair

Work Orders, Inventory,
Multi-locations and more

♦ ♦ ♦

Get Your FREE TRIAL Now

800-442-4457

www.cis4000.com

S U M M I T  O R D E R I N G  S Y S T E M S
Repeating  

an ad  

ensures 

it will be  

seen and  

remembered!

Call Keith Havemann at 

Ph: 310-857-7634  

Fax 310-943-1465 or

  E-mail: khavemann@advanstar.com

FOR MARKETPLACE OR  

CAREER OPPORTuniTy  

Ad RATEs/PLACEMEnT: 
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Introducing the Largest U.S. Automotive 
Aftermarket Tradeshow and Training Event 
for Shop Owners and Technicians. 

INNOVATION.

INSPIRATION.

EDUCATION.

THE HEAT IS ON 
IN CHICAGO. 

APRIL 24-26, 2015 

McCormick Place West, Chicago IL

REGISTER FOR FREE AT  

AUTOMECHANIKACHICAGO.COM

MENTION PROMO CODE AMC15_MA5
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F
ederated Auto Parts has developed an 

addition to its friction offering with 

a new co-label line developed and 

supplied by Wagner Brake. The new 

product line is a premium offering designed 

for professionals that was exclusively designed 

for Federated members and their customers.

The line uses the highest performing 

formulas specific to each application and 

includes System Synergy Technology 

(SST) which is an OE approach to brake 

design that ensures the interaction of all 

brake components to provide the ultimate 

performance. 

Each set of Federated Professional 

Premium is engineered and designed to 

match the OE pad in fit, form and function 

and uses premium formulations and shims 

designed for ultimate performance on each 

application.

The System Synergy Technology focuses 

on managing the NVH (noise, vibration, 

and harshness) issues through testing and validation of the 

various components used in disc pad designs. While many 

consider a disc brake pad one component it actually consists 

of many different components including backing plates, shims, 

hardware, along with friction material, slots and chamfers 

that all must be designed to work together to deliver ultimate 

performance.

Working with Wagner Brake experts, Federated has 

developed a product line that uses OE designs, and 

improvements in materials and component integration, to 

deliver superior performance to other aftermarket lines. The 

Federated Professional Premium line provides superior braking 

performance, long life and quiet operation for customers who 

perform premium brake service and have a reputation for using 

high quality brand name parts.

Federated has a history of working closely with high-

quality manufacturers to develop exclusive products designed 

specifically for use by quality technicians and professional 

service providers. The Federated Professional Premium line 

of disc brakes is designed to take all the mystery out of all the 

different materials and grades available in the market today by 

using System Synergy Technology to focus on the best solution 

for each vehicle.

“We spent countless hours working with Wagner Brake 

experts in designing this line,” stated Phil Moore, senior vice 

president for Federated Auto Parts. “The results from both 

testing and customer feedback have been outstanding. This new 

product line delivers premium performance in every area and 

we believe will be a major benefit to our professional customers.

“Working with Wagner and Federal Mogul made this project 

easier due to their commitment to quality and their outstanding 

manufacturing and R&D facility in Smithville, Tenn.,” Moore 

continued. “We are proud to have a premium product line that 

is made in the USA.”

Federated Professional Premium brake uses an OE approach 

to the design process that delivers the ultimate in overall 

performance for the professional service provider and is 

available exclusively from members and affiliates of Federated 

Auto Parts. 

For more information, visit www.federatedautoparts.com.

Federated OFFers Premium Braking 

PerFOrmance FOr tOday’s Vehicles 

corporate 

profile

advertisement

corporate 

profile

advertisement
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AUTOMOTIVE PRODUCTS GUIDE

FOR IMMEDIATE INFORMATION ON ANY OF THE PRODUCTS 

ON THESE PAGES, GO TO www.MotorAge.com/readerservice

ADVERTISING AND EDITORIAL PRODUCT INDEX

NAME ________________________________________________________

SUBSCRIBER NUMBER FROM LABEL ____________________________________
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COMPANY NAME _________________________________________________

ADDRESS ______________________________________________________
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IS THIS YOUR HOME ADDRESS? ☐ yes   ☐ no

PHONE ________________________________________________________

FAX  _________________________________________________________

E-MAIL  _______________________________________________________

INFO FAX NUMBER: (416) 620-9790 
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MITCHELL 1 

BRINGS DATA TO 

YOUR SHOP

Since 1918, Mitchell 1 
has been the indus-
try standard for quality repair data to the motor vehicle industry. 
Mitchell 1’s comprehensive family of products includes complete 
OEM and real-world repair information, estimating and shop man-
agement software and marketing services to help automotive and 
commercial truck service professionals increase efficiency, pro-
ductivity and profitability. 

Mitchell 1

TOOLS & 

DIAGNOSTIC 

EQUIPMENT 

AVAILABLE AT 

WORLDPAC

WORLDPAC offers inde-
pendent service centers a complete line of professional tools 
and equipment including quality brands such as Autel, Autologic, 
Automotive Test Solutions (ATS), Bendpak/Ranger. Bosch, Coats 
Tire Equipment, Launch, Lincoln Lube, Mahle Service Solutions, 
Mityvac, Mueller Kueps Speciality Tools, Nussbaum Lifts, OTC, 
Robinair, Rotary Lifts, Schumacher Electric and many more. 
Contact (800) 888-9982, ext. 7040 or www.worldpac.com/te. 

WORLDPAC

WALKER 

EXHAUST 

SYSTEMS

Advance 
Professional stocks 
the complete line of quality Walker Exhaust Systems. Walker 
products feature direct-fit, bolt-on components that allow for easy 
and quick installation with no cutting or welding. As the largest OE 
exhaust manufacturer, shops can count on Walker products for a 
perfect fit. For more information about the complete line of Walker 
Exhaust Systems, call your local Advance delivery location. 

Advance Auto Parts Professional 

POWERFUL ENHANCEMENTS 

TO HUNTER’S POPULAR 

TC3700 TIRE CHANGER

Hunter’s new generation TC3700 tire 
changer now features a polymer mount/
demount head that resists damage to 
rims. The new mount/demount head also 
locks vertically for increased wheel face 
protection. The TC3700 features an exclu-
sive bead roller system that performs all bead loosening from 
an upright position. The enhanced TC3700 is great for wide and 
heavy tires, and improves performance on plastic clad and raised 
spoke wheels. 

Hunter Engineering
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BEGINNING THE DIAGNOSIS
FOLLOWING A SET ROUTINE WILL INCREASE YOUR CHANCE OF DIAGNOSTIC SUCCESS.

BY PETE MEIER
Technical Editor

Most of the diagnostic challenges that 
entered my bay were met easily, as they 
were caused by pattern failures that I 
had seen often enough to recognize and 
repair quickly. Once in a while, though, 
the answers were more elusive and often 
caused my brain matter to knot up and 
lock up. I then would find myself assum-
ing that some systems were OK when 
they were not, or overlooking component 
tests that I shouldn’t have. Once you find 
yourself lost in the maze, it can take a 
lot of time and energy to find your way 
back out.

The best solution, of course, is to 
avoid the maze in the first place.

I was lucky during my time as a full-
time technician working in a shop. I had 
the opportunity to meet diagnostic techs 
who were at the top of their game and 
tried to learn what habits they had that 
those who struggled didn’t have. One 
habit that stood out was their commit-
ment to educating themselves. Every 
one of them would tell me that was a 
key to their success, and that constant 
education was a must in order to stay at 
the top of their game.

And they all had a routine that they 
applied to their troubleshooting chal-
lenges, no matter what system (driv-
ability, electrical, chassis – didn’t matter) 
they were working on. They would stress 
to me that having a routine prevented 
wasted time and duplicated efforts.

The troubleshooting routine that will 
improve your diagnostic success? That’s 
the topic for this month’s edition of The 
Trainer, our how-to video series for tech-
nicians of all skill levels

Also, if you’re reading this column, 
then odds are you too are committed 
to your continued education. And we 
at Motor Age are committed to provid-
ing you with the resources you need to 
succeed in doing just that, in print and 
online. And if you haven’t registered 
for Motor Age Training Live (part of 
Automechanika Chicago, April 24 to 26), 
I have one only question: Why not?

Several major aftermarket companies 
are also committed to your training, and 
have made 2,000 scholarships available 
for you to attend. No prerequisite, no 

qualifying – just choose which company 
scholarship you want and then make 
your plans to join me in Chicago. See all 
the scholarships available at MotorAge.
com/AMCScholarships 

[ V I D E O S ]

[ T H E  T R A I N E R ]
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WJUST 
SCAN IT 

Scan this QR Code to watch this 

video on your smartphone. Or visit 

MotorAge.com/feb15trainer

GET A FREE SCAN TOOL APP AT: 
WWW.SCANLIFE.COM

Making the most of an 

opportunity lost 

On being professional 

in today’s shop

When did you last offer 

air fi lter service?

Having success with 

today’s TPMS

MotorAge.com/feb15trainer

MotorAge.com/jan15trainer MotorAge.com/dec14trainer MotorAge.com/nov14trainer MotorAge.com/oct14trainer
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When that tricky vehicle rolls into your bay, you need real insight to diagnose the problem and complete 

the repair. That’s what you’ll find inside ProDemand™ — Real Fixes based on millions of actual repair 

orders, along with common replaced parts graphs, component tests with connector views, and a 

library of known-good waveforms.

You get all this — and Mitchell 1’s leading OEM repair information and wiring diagrams — 

delivered in a single lookup. That’s real efficiency for the real world.

For more information:

Call us: 800-896-3126 | Visit us: www.mitchell1.com

Or find your local Mitchell 1 sales representative: 

www.mitchellrep.com

repair information  |  shop management  |  marketing services

© 2014 Mitchell Repair Information Company, LLC. All Rights Reserved. Mitchell 1® is a registered trademark used herein under license.
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