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INTRODUCTION

This document reflects the elements and skills that are assessed in the Advanced
Heavy Vehicle Mechanicaltrade Qualification Examination in Quebec.

The se requirements have been withdrawn from the documentation below;
- The occupationalanalysisofthe heavy vehicle mechanic trade;
- DEP training program ofthe spe cializa tion;
- The nationalstandard red sealforthe transport truc k mechanic trade.

FEATURES O F THE EXAMINATION

Thisis an entirely theoreticalexam on a computermedium.

The Advanced Heavy Vehicle Mechanicsexam isan assessment toolthataims to
c ertify thatthe required knowledge and standardsare metwithin a qualifying high-
leveltechnician. The exam isidentic althroughout the province of Quebec.

Obtaining a highercertificate of qualification confimsthatyou have the acquired
knowledge and skillsnecessary to workin accordance with the rules goveming the
profession of heavy truc k te c hnician.

The advanced heavy vehicle qualfication exam was developed based on
taxonomy. Exam items are based on 3 levels of diffic ulty: Novice, intermediate,
d iffic ult.



The exam consists of 70 multiple choice questions, randomly selected from a
question bank.

The questions help assess the level of understanding of different systems and the
ability to diagnose and repairheavy-duty mad vehicles.

The questions were written by high-leveltruc k tec hnicians. A tec hnical committee
approved each question.

Allcomments, suggestionsand remarksofthe candidatesare gathered ina report

which isperiodic ally submitted to the technicalcommittee to overdook.

CONDUCT

The duration of the examination is 150 minute s.

Amive 30 minutesbefore the scheduled time.

A superwisorwillgreet you and explain the exam.

A computerwillbe assigned to you by the exam supervisor.

The exam software allowsyou to answerquestionsin the orderyou choose and
re tum to review youranswers.

I you have issues using the software orthe computer, the supe rvisor will a ssist yo u.



EXPECTED SKILLS FOR ADVANCED HEAVY VEHICLE
QUALIFICATION EXAMINATION

Engine and pollution control

Knowledge of engine and pollution control systems; the candidate must
understand the following sub-elements; identifying and understanding the
functions of all engine / pollution control components and understanding the
inte 1re la tio nship between them.

Understanding the operation of diesel engines is essential The skills required to
troubleshoot, maintain, adjust,and replace partsaccording to the manufacturers
recommendations and with the appropriate specialized toolsmustbe mastered.

Your knowledge and skills will be assessed at a level of analysis and diagnosis
related to the advanced mechanicalissue (s) using the ecommended methods.

The required knowledge reflects the follo wing ¢ o mponents;
- Hectronic controlmodules (ECM);

- Sensors (sensor);

-Actuators (actuator);

- Wiring hame sse s (hame ss).

Candidates require knowledge of allof the above mentioned components with
use of a multimeterand/orrequired equipment (diagnostic software) to diagno se
their states by interpreting and comparng results obtained by manufac turers'
specifications. Trouble code reading and interpretationisalso required.

Also necessary is the understanding of the different existing communication
protocols (J1939, J1587, J1708) and multiple xing knowledge.

Advanced diagnostics, use of an osciloscope, or engine performance, are a
higherlevelofskilland mustbe mastered foradvanced heavy vehicle examination
q ua lific a tio n.



The candidate must be able to fully interpretate the lubric ation system operation
and its components including the distinction of lubricating products according to
the manufacturersrecommendations.

The knowledge of the lubrication circuit diagrams and the inspection and
replacement of its components must be thoroughly understood as well as the
diagnosis o f fre q ue nt issue s.

The candidate must have the ability to evaluate oil sampling as part of a
preventative maintenance program and have the ability to detect and interpret
contaminated oil re sults.

Understanding the operation of the fuel supply systems and its components, on
both conventionaldieselenginesand on electronically controlled diesel engines,
isessential

The interpretation ofthe varousdieselfuelsand theircharactenstics, in addition to
the ability to detectcontamination ofthem, mustbe acquired.

The applicant must interpret pressure, vacuum and restriction readings on supply
circuits with manometers, flow meters or other such tools according to
manufacturers specifications. The candidate must be able to perform the
interpretation aswellasthe diagnosisofdefective parts.

Understanding ofintake and exhaust systems must consistofallbasic components
such as air filters, manifolds, heat exchangers (Air to Air), etc., start-assist systems
must be acquired. Personal knowledge must include the understanding of the
system’sleakdetection diagnostics,contamination te sting and more. Systemssuch
asBEGR,varable geometry tutbochargers, particulate filter smustbe skillsac quired
by the aspirant.

The applicant must be able to recognize wom, damaged or defective
components and make a diagnosis according to the manufacturers
recomme nd ations.



The comectinterpretation ofthe aftertreatmentsystem’slampsand the associated
effectsare essential;

- The BGR (Exhaust Gas Recirc ulation) (EGR) syste m;
-Varable geometry (VG tutbochargersorwastegate;

- 'The particulate fiterand the regeneration process (DPF);
-Selective Catalytic Reduction, Urea (SCR);

- Crankc ase ventilation.

In summary, itisexpected that yourskills and knowledge are mastered in relation
to these specificsin engine and pollution control: Mec hanical system, lubric ation
system, intake system, exhaust system, fuel system, antipollution system, and
cooling system.



Braking system and hydraulic system

Different typesofmechanical, pneumatic and hydraulic auxilary braking
system’s existing on the market, mustbe acknowledged such as:

- Engine compression brake’s;

- Engine brake atthe exhaust’s;
-Eectrnc retarderbrake’s;

- Hydraulic retarding brake’s;

- ABS, ATC and RSC brake’s;

- In addition to the physical principles that apply to pneumatics and hydraulic s,
knowledge of pneumatic circuits and diagrams, hydraulic circ uitsand diagrams,
friction principles and both disc and drum brake operation of both pneumatic
and hydraulic systems fitted to heavy vehicles are crucial for trouble shooting
purposes.

- Knowledge ofallexisting regulationsand standardson braking syste ms must also
be studied in detail in order to accomplish the advanced heavy vehicle
examination. The candidates wilbe in measure to certify the safety and sec urnty
and conformity oftheirrepairsto heavy mad vehicle’s braking syste ms.

- Knowledge and skills in extrac ting and interpreting ABSand TCS Traction Control
faultcodesmustbe grasped.

- The skills expected in hydraulics begin with the theory of pressure and flow and
theirrelation. Certain typesofelectrohydraulic control found on heavy vehicles
such as(Snow plow’s, tippers, etc.) mustbe understood.

- The candidates must have the ability to take pressure and flow measure ments
with the approprate tooling, and thisin complete safety in orderto camny out the
verification and conformity of hydraulic systems according to manufacturer
sp e c ific a tio ns.



- This field of application consists in mastering the skills related to the hydraulic
pump, cylinder and simple distlbutor while ensuring their safety and that of
others.

- Hydraulic control pump’s.

Tansmission

The main element of this module concems alltypesofclutch’s. h addition to the
acknowledgement and understanding of theiroperation, the applicant must be
able to perform inspection’s, make a diagnosisoftheircomponentsand make the
necessary adjustment to comply with the manufacturers specifications, and this
using the approprate tooling. Thisinc ludes c lutc h assist and linkage mec hanisms.

In relation to othercomponents of the powertransmission system, the knowledge
of theiroperation, theirmaintenance aswellas the installation of powertake-offs
(PIO) and / ordefective componentssuch asa cooler,a gasket, brace (universal
joint), etc. repairand replacementare required.

Regarding other components, referencing to the manual transmission, the
automated transmission, the automatic transmission, the transfer case, the
drve shaft, the differentialand the driving axlesisnecessary.

The candidate must masterthe following ele ments:

- The data linksbetween c omponents;

- The connectionorrepairofthe winng hamess’;

- Clutches;

- Manualtransmission’s;

- Automatic transmission’s;

- Automatic transmission’soilchange and maintenance;

- Transmission organs;

- The comect phasing and analysis of transmission shaft angles (vibration
issue s);

- Differentials;

- Te meansforactivating differentiallock’s.



Suspension and direction

The candidate must masterthe skillsconceming the componentsrelated to heavy
mad vehicle handling, specifically a perfect understanding of the operation,
inspection, maintenance, assembly and disassembly, the diagnosis of adjustment
aswellasrepairsto the following c omponents:

- Tresand nms;
- Bearngsand wheelhubs;
Ieaf spring suspension;
- Pneumatic suspension;
- Othermodelsofsuspension found on truc ks;
- Pneumatic suspension system ¢ omponents;
- Axlesand theirrod-ends;
- Spindles;
- Powersteernng system;
- Steering system.

Knowledge and understanding of cumrent regulationsisalso crucial

Notionsofwheelanglesand geometry must be known.

Testing and adjustment of hydraulically assisted steering systems with specialized
equipmentsuch asa flow metermust also be understood.
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Eectrical control system and comfort

The candidates mastering and expected knowledge of these systems must be of
highest level In addition to notions and knowledge in electrcity and elec tronics,
the use of a multimeter and all its functions ** in problem and / or verfication
troubleshooting of allelectrical and electronic circuits part of a vehicle must be
fully understood.

Battery connecting and verficationofcables, relays, solenoids, starters, alte mators,
protective devices, switches and winng hamesses with specialized tools is an
integral part of the expected acknowledgments, as is the reading and
interpretation ofelectricaldiagrams permanufac turers' spe c ific a tions.

Understanding of components and operation of the heating and cooling systems
isrequired asisthatofthe auxiliary heating system.

The candidate must masterthe following skills:

- Electric al syste ms;

- Starting and charging syste ms;

- Electronic management systems;

- Multiple xed syste ms;

- Airconditio ning systems;

- Heating systems;

- Auxiliary c limate units;

- Intemaland extemalelements;

- Drnverassistance systems(Radar,and rolloverprotection).

** Me te r func tio ns:
Voltmeter
Ammeter
Ohmmeter
Work cycle (duty cycle %)
Frequency meter HZ
Diode check
Capacitorcheck
MSorPW signalchecks
Temperature check with probe
Min / Max
Hold
AC and DC voltage
Manualorauto range
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In addition to troubleshooting and servicing the cooling system and components
such as the cooling fan, themmostat, radiator, block heater and auxiliary heating
systems, the mastered skills of the tec hnician must be able to interpret physical
actionsdirectly related to its o peration.

The candidate must have knowledge on different products used and their
characternsticsaswellcoolant testing methods.

In conclusion, an attentive lecture of thisdocument wilenable the candidate to
c onfirm theirskills foundation required to attain the advanced qualification oftruck
te c hnician c e rtific a tion.
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