Course Title: Secondary Autonotive Collision Repair &

Ref i ni shi ng
Hour s: Lecture 6 Hour s/ week
Lab 9 Hour s/ week

Cour se Description:

Rat i onal e:

Theory and practical experience in autonotive
collision repair and refinishing, shop safety

practices, per sonal safety and heal th
protection, with a focus on Metal Inert Gas
(MG wel di ng, panel spot wel di ng,

introduction to mnor uni-body/conventional
frame repair, Hgh Strength Steel (HSS)
autonotive body part adj ust nent , anti -
corrosion materials, autonotive hardware,
servicing doors, glass, |eaks, single stage
pai nt application/probl enms, urethane bunper

repair, introduction to front suspension
design and function. Introduction to the
Genesis Electronic Measuring System Thi s

course may be wused in preparation for the
Aut onotive Service Excellence (ASE) Nationa
Test .

Rewriting the course title and description to
reflect the | atest changes in technol ogy.

Extra hours are needed to cover the lecture
because of the conplexity of today’ s paint
syst ens and t he i ncreased nunber of
Regul ations of the South Coast Ar Quality
Managenent Di strict ( SCAQVD) and t he
Envi ronnental Protection Agency (EPA), as well
as city and county regul ati ons.
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Di vi si on: TECHNI CAL Depart ment : AUTOMOT| VE

Cour se | D Number : AUTO 039#3

Course Title: Secondary Autonotive Collision Repair &

Ref i ni shi ng
Hour s: Lecture 6 Hour s/ week
Lab 9 Hour s/ week
Units: 9

Course Description: Theory and practical experience in
autonotive collision repair and refinishing, shop safety
practices, personal safety and health protection, with a focus
on Metal Inert Gas (MG welding, panel spot welding,
i ntroduction to mnor uni-body/conventional frane repair, H gh
Strength Steel (HSS) autonotive body part adjustnment, anti-
corrosion materials, autonotive hardware, servicing doors,

glass, leaks, single stage paint application/problens,
uret hane bunper repair, introduction to front suspension
design and function. Introduction to the Genesis Electronic

Measuring System This course may be used in preparation for
t he Autonotive Service Excellence (ASE) National Test.
Prerequisite: AUTO 038#3

Corequi site: None

NUVBER OF TI MES COURSE MAY BE TAKEN FOR CREDI T: Thr ee

Rational e for Repeatability:

A The requirenments of the Autonotive Service Excellence
(ASE) Certifications are continually updated and require
tremendous anounts of know edge and skills in order to
pass the certification test. To remain certified,
technicians must test every five vyears to Dbecome
proficient with the changes in technology which occur
every model year and often twice in a model year.

The South Coast Air Quality Managenent District (SCAQWD)
Rul es and Regul ati ons are bei ng updated continually.

C. The Cccupational Safety and Health Act (OSHA) Rul es and
Regul ati ons are being updated continually; for exanple,
respirator users mnmust be trained annually.

EXPECTED OQUTCOMES FOR STUDENTS:

Upon conpl etion of this course, students will be able to:
Comply with personal and environnmental safety practices
associated with clothing; eye protection; hand tools;
power equi pnment; proper ventilation; and the handling,
storage, and disposal of chemcals in accordance wth
| ocal, state, and federal safety and environnental
regul ations including, but not limted to, the regulatory
departnments such as the Qccupational Safety and Health
Act (OSHA), Bureau of Autonotive Repair (BAR), South



Coast Air Quality Control Board (SCAQCB), Environnental
Protecti on Agency (EPA).

Apply knowl edge and skills attained to pass the
Aut onoti ve Service Excellence (ASE) National Test.

Conmpl ete National Autonotive Technicians Education
Foundati on (NATEF) Task List:

1. Pai nting and Refinishing (Test B2)

a. Surface Preparation
1. Renove, asses, and store trim and
nol di ngs.
2. Renove, dirt, road grine, wax or other

protective coatings fromarea to be
refini shed and adj acent vehicle
surfaces.

3. | nspect and identify substrate, type of

finish, and surface condition; develop a

pl an for refinishing.

Renove paint finish

Dry or wet sand areas to be refinished.

Feat her edge areas to be refinished

ldentify type of substrate and apply

suitable treatnment or priner.

Mask trim and protect other areas that

wi |l not be refinished.

M x prinmer, primer-surfacer, or sealer;

spray onto surface of repaired area.

10. Apply two-conponent putty to m nor
surface inperfections.

11. Dry or wet sand area to which priner-
surfacer and/or two-conponent putty have
been appli ed.

12. Renove dust fromarea to be refinished,
i ncludi ng cracks or nol dings of adjacent
ar eas.

13. Cean area to be refinished using a
proper cleaning sol ution.

14. Renove, with a tack rag, any dust or
lint particles fromthe area to be
refini shed.

15. Apply suitable sealer to the area being
refini shed when sealing is needed or
desirabl e.

16. Renove inperfections from seal er

17. Apply stone chip-resistant coating.

18. Restore corrosion resistant coatings,
caul ki ng, and seam sealers to repaired
ar eas.

19. Renove decals, transfers, tapes,
woodgrai ns, pinstripes (painted and

© ® Noohs

taped), etc.
b. Spray Gun Operation and Rel ated Equi prnent
1. | nspect, clean, and determ ne condition

spray guns and adequacy of related
equi pnrent (air hoses, regulator, air



5.
Pai nt
1
2.

3.

10.

Sol vi

l[ines, air source, filtration unit and
spray environnment).

Check and adjust spray gun pressure for
si phon-feed, pressure-feed, gravity-feed,
HVLP (hi gh vol une, |ow pressure) and LVLP
(1 ow vol une, | ow pressure) guns.

Adj ust spray gun using fluid and pattern
control val ves.

Sel ect correct spray gun, needle, fluid
tip, and air cap for material being
sprayed.

Force-dry refinishing materials.

M xi ng, Matching, and Applying
Determ ne type and color finish already
on vehicl e.
| dentify paint color fornula and proper
usage of m xing equi prent and materi al s.
Shake, stir, reduce, catalyze, and
strain refinish material according to
manuf acturer’s recommendati ons.

Use appropriate spray technique (gun
arc, gun angle, gun distance, gun speed,
and spray pattern overlap) for finish
bei ng appl i ed.

Apply sel ected product on test panel or
| et -down panel in accordance with
vehicl e/ refini shing manufacturer’s
recomendati ons.

Apply single stage topcoat for spot and
panel refinishing, and overall
refi ni shing.

Apply basecoat for spot and panel

bl endi ng, and overall refinishing.
Apply cl earcoat.

ldentify the types of rigid, or flexible
plastic parts to be refinished;
determ ne the proper materials and
refini shing procedures.

Refinish rigid, soft, or flexible

pl astic parts.

ng Pai nt Application Problens

I dentify blistering (raising of the
refini shed surface); determ ne the
cause(s), and correct the condition.

| dentify contam nants in the refinished
surface; determ ne the source(s), and
correct the condition.

| dentify contam nants in the refinished
surface; determ ne the source(s), and
correct the condition.

Identify a dry spray appearance in the
refini shed surface; determne the
causes(s), and correct the condition.
ldentify the presence of fish-eyes



10.

11.

12.

13.

14.
15.
16.

(crater-1like openings) in the refinished
surface; determine the cause(s), and
correct the condition.

Identify the lifting (surface distortion
or shriveling) of the refinished surface;
determ ne the cause(s), and correct the
condi tion.

ldentify nottling or streaking in
metallic and mca paint finishes;
determ ne the cause(s), and correct the
condi tion.

| dentify excessive texture (orange peel)
appearance of the refinished surface;
determ ne the causes(s), and correct the
condi tion.

| dentify an over spray condi tion;
determ ne the cause(s), and correct the
condi tion.

I dentify sol vent popping or pin-holing in
the refinished surface; determne the
cause(s), and correct the condition.

I dentify sags and runs in the refinished
surface; determne the causes(s), and
correct the condition.

ldentify sandscratch swelling in the
refini shed surf ace; det er m ne t he
cause(s), and correct the condition.

I dentify shrinking or splitting while the
finish is curing; determ ne the cause(s),
and correct the condition.

ldentify color msmatch; determ ne the
cause(s), and correct the condition.
ldentify tape tracking; determne the
cause(s), and correct the condition.

I dentify |loss of gloss in the refinished
surface; determine the cause(s), and
correct the condition.

Fi ni sh Defects, Causes, and Cures

1
2.

| dentify poor adhesion; determne the
cause(s), and correct the condition.

I dentify finish cracking (crowsfeet or

| i ne-checki ng, m cro-checking, etc.);
determ ne the cause(s), and correct the
condi tion.

Check for rust spots (corrosion);
determ ne the cause(s), and correct the
condi tion.

I dentify blistering in the finish
surface; determ ne the cause(s), and
correct the condition.

| dentify water spotting on finish
surface; correct the condition.

Identify finish damage causes by bird
droppi ngs, tree sap, and other natura



causes; correct the condition.

7. Identify finish damage caused by airborne
contam nants, (acids, soot, rail dust,
and other industrial-related causes);
correct the condition.

8. | dentify die-back conditions (dulling of
the paint filmshow ng haziness, or film
di stortion showing shrinking); correct
t he condition.

9. I dentify chal king (oxidation); correct
t he condition.

10. Identify body filler bleed-through or
staining; correct the condition.

11. Identify solvent popping or pin-holing;
correct the condition.

12. ldentify damage caused by buffing painted
surfaces; correct the condition.

13. Identify filmdefect fromtoo nmuch or too
little film build; measure finish film
t hi ckness.

f. Saf ety Precautions and M scel | aneous

1. Identify and take necessary precautions
wi th hazardous operations and naterials
according to EPA regul ati ons.

2. I dentify and correct hazards to enpl oyee
health and safety according to
OSHA/ NI OSH gui del i nes.

3. | nspect spray environnment for health and
saf ety hazards.

4. Sel ect proper respiratory protection
system inspect to insure proper fit,
operation, and mai nt enance.

5. Apply decals, transfers, tapes,

woodgr ai ns, pinstripes (painted and
taped), etc.

Non-structural Analysis and Damage Repair (Test

B3)
a. Preparation

1. Revi ew damage report; analyze damage to
determ ne appropriate methods for
overall repair.

2. Lift, raise, and position vehicle to
performrepairs.

3. Renove outside trimand nol di ngs as
necessary; store reusable parts.

4. Renove damaged or undanaged inside trim
and nol di ngs as necessary; store
reusabl e parts.

5. Renove undamaged, non-structural body
panel s and conponents that may interfere
with or be damaged during repair.

6. Renove all vehicle mechani cal and

el ectrical conponents that may interfere
with or be damaged during repair.



10.

11.

12.

13.

Qut er

Protect panels and parts adjacent to
repair area to prevent damage during
repair.

Renove dirt, grease, wax, and other
contam nants from areas to be repaired.
Renmove pinstripes, enblens and decals
(transfers/overlays, woodgrains).

Renove corrosi on pr ot ecti on,
under coat i ngs, seal ers, and ot her
protective coatings as necessary to
performrepairs.

Renmove repairable plastics and other
parts that are recommended for off-
vehicle repair.

I dentify pot enti al safety and
envi ronmental concerns associated wth
vehi cl e conponents and systens, i.e. ABS,

air bags (SRS), refrigerants, cool ants,

etc.

Determ ne repair procedures in accordance

W th t he vehi cl e manuf acturer’s

speci fications and industry procedures.
Body Panel Repairs, Replacenents, and

Adj ust nent s

1

A

10.

11.
12.

Determine the extent of the direct and
indirect damage and the direction of
i npact; plan the nmethods and order of
repair.

Renove and replace bolted, bonded, and
wel ded panel s or panel assenbli es.
Renmove, replace, and align hood, hood
hi nges, and hood | atch/I| ock.

Renove, replace, and align deck lid, lid
hi nges, and lid | atch/I ock.

Renove and replace doors, tailgates,
hat ches, [ift gat es, | at ch/ 1 ock
assenbl i es, and hinges.

Renove, replace, and align bunpers,
rei nf orcenents, guar ds, absor bers,
i sol ators, and nounting hardware.

Check and adjust clearances of front
fenders, header, and ot her panels.

Check door hinge condition and alignnent,
adjust or replace as necessary, and
adj ust door cl earances.

Strai ghten contours of danmaged panel to a
surface condition suitable for netal
finishing or body filling.

Wel d cracked or torn netal body panels;
rewel d danmaged welds; replace nolding
st uds.

Apply protective coatings and seal ants to
restore corrosion protection.

Renove damaged sections of netal body



13.
14.
15.
16.

Met al
1

2.
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panel s; weld in replacenents.
Repair door frane, repair or replace door
skins; inspect intrusion beans.
Restore seal ers, nastic, sound deadeners,
and foamfillers.

D agnose and repair water |eaks, dust
| eaks, wi nd noi se, squeaks, and rattles.
Install interior and exterior trim and
nol di ngs.

Fi ni shing and Body Filling

Renmove paint from the danmaged area of a

body panel .
Metal finish the danmaged area of a body
panel to elimnate surface

irregularities.
Heat shrink stretched panel areas to
proper contour.
Cold shrink stretched panel areas to
proper contour.
Heat shrink stretched panel areas to
proper contour.
Cold shrink stretched panel areas to
proper contour.

ass and Har dwar e

| nspect, adjust, or replace noveable,

el ectrically-heat ed, stationary,
nmechani cal | y-fastened, and hi nged gl ass.
| nspect, adjust, repair, or replace

wi ndow regulators, run channels, power
mechani sns, and rel ated control s.

| nspect, repair or replace, and adjust
removabl e, manual | y-operated gl ass roof
panel s and hardwar e.

D agnose and repair water |eaks, dust
| eaks, and noises; inspect, repair, or
repl ace weat her-stri pping.

ng and Cutting

| dentify weldable and non- wel dabl e
materials used in vehicle construction.
Understand the limtations of welding and
cutting high-strength steels and other
net al s.

Determ ne correct welding process [GVAW
(MG, conpression/resistance spot, GIAW
(TIG], electrode, wire type, dianeter
and gas to be used in specific welding
situati ons.

Adj ust the welding equipnent for proper
oper ati on.

Performtest welds. Visually inspect and
perform destructive test.

Identify safety considerations: Eye
protection, proper clothing, respiratory
pr ot ecti on, shock hazar ds, f unes,



material safety data sheet (MSDS), etc.
bef ore begi nning any wel di ng operati on.

7. | nsure  proper work clanp  (ground)
| ocati on.

8. Use the proper gun-to-joint angle, and
direction of gun travel, for welds being
made in all positions.

9. Protect vehicle conponents, including
conputers and other electronic nodul es,
from possi bl e damage caused by wel ding
and cutting.

10. dean the netal to be wel ded; assure good
metal fit-up; apply corrosion protection.

11. Perform the correct joint type (butt,
| ap, etc.) for the weld bei ng nmade.

12. Determne the <correct type of weld
(continuous, stitch/pulse, tack, plug,
spot, etc.) for each specific welding
oper ati on.

13. Identify the causes of weld defects; nake
necessary adj ust nent.

14. ldentify proper cutting process for
different materials and | ocations.

f. Pl astic Repair

1. Repair plastic parts by wel ding or using
repair materials (adhesives, reinforcing
materi al s).

2. Retexture plastic parts.

3. Repair vinyl-clad urethane foam parts.

4. Reshape and shrink flexible exterior
pl astic parts.

3. Structural Analysis and Damage Repair (Test B4)
a. Frame | nspection and Repair

1. D agnose structural damage using tram
sel f-centering gauges, or t hr ee-
di nensi onal measuri ng syst ens
(mechani cal , el ectroni c/ conputerized,
laser) in accordance wth industry
speci fications.

2. Repair or replace damaged frame horns
si de rails, Cross menbers, frame
brackets, supplenental restraint system
(SRS) mounts, and front or rear sections
in accor dance with vehicl e
manuf acturer’ s/i ndustry standards.

b. Uni body | nspection, Measurenent, and Repair

1. Determne the extent of direct and
indirect danage, and the direction of
i npact; plan the nmethods and sequence of
repair.

2. Straighten and align rear section.

(Quarter panel s, rear  conpartnent
openi ng, wheel house assenblies, rear body
panel, rails, suspension, and powertrain
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Met al

nmounti ng points).

Recognize the limtations of applying
heat to high-strength steel (HSS)
structural conponents.

Use cold stress relief nethods.

Renove fol ds, curves, creases, and dents,
using power tools and hand tools, to
restore damaged areas to proper contours
and di nensi ons.

Determine the extent of damage to
structural steel body panels; repair or
replace in accordance wth vehicle
manuf acturer’ s/i ndustry standards.
Restore corrosion protection to repaired
or replaced uni body structural areas.
onary d ass

Renove and replace front and rear
stationary gl ass (heated and non-heat ed)
in accor dance with manuf acturer’s
recomendati ons.

Renmove and repl ace side nodular glass in
accor dance with manuf acturer’s
recomendati ons.

Det erm ne when and how to use the parti al
cutout or the full cutout nmethod of
repai r when replacing a w ndshi el d.
Wel di ng and Cutting

| dentify weldable and non- wel dabl e
mat eri al s and conponents used in vehicle
constructi on.

Understand the limtations of welding and
cutting high-strength steels (HSS) and
al um num

Determ ne correct welding process [GVAW
(MG, conpression/resistance spot, GIAW
(TIG], electrode, wire type, dianeter
and gas to be used in specific welding
situati ons.

“Tune” the MG welder by adjusting for
proper electrode stickout, vol t age,
polarity, flow rate, and wre speed
required for the material being wel ded.
Identify safety considerations: Eye
protection, pr oper cl ot hi ng, shock
hazards, funes, etc. before beginning any
wel di ng operation.

Understand the proper procedures for
safely handling gas cylinders.

Ensure  proper work clanp  (ground)
| ocati on.

Use the proper gun-to-joint angle, and
the direction of gun travel, for welds
being made in all positions.

Protect vehicle conponents, including
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11.
12.
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14.
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4. Mechani ca

conputers and other electronic nodul es,
from possible damage from welding and
cutting operations.

Clean the netal to be wel ded; assure good
metal fit-up; apply weld-through priner.
| dentify the type of weld joint (butt,
| ap, etc.) for the repair being nmade.
Determine the correct type of weld
(continuous, stitch/pulse, tack, plug,
spot, etc.) and preparation for each
speci fic wel ding operati on.

| dentify the causes of welding defects
(spits and sputters, burn through, |ack
of penetrati on, cracks in nmet al ,
porosity, inconplete fusion, excessive
spatter, distortion, waviness of bead,
and failure of wre to feed); nake
necessary adj ust nents.

Identify the proper cutting process

(abrasive, mechani cal , pl asma  arc,
oxyacetylene) for different materials and
| ocati ons in accordance W th

manuf acturer’ s recomendati ons.

Renmove  damaged hi gh-strength (HSS)
conmponents and weld in replacenents in
accordance with vehicles manufacturer’s
recommended procedures.

Renove damaged structural st ee
conponents, and weld in replacenents in
accordance wth vehicle manufacturers
recommended procedures.

and El ectrical Conponents (Test B5)

a. Suspensi on and Steering

1. I dentify suspension system fasteners
whi ch shoul d not be reused.

2. Renove and replace power steering punp;
belts, hoses, and fittings; inspect punp
nount s.

3. Renove and replace power steering gear
(non-rack and pinion type).

4. Renove and repl ace power rack and pinion
steering gear; inspect and replace
nmounti ng bushings and brackets; ensure
proper nounting |ocation.

5. | nspect and replace pitman arm

6. | nspect and replace relay (center
[ ink/internmediate) rod.

7. | nspect rear axle assenbly for damage and
m sal i gnment .

8. | nspect and repl ace shock absorbers, air
shock absorbers, |oad-I|eveling devices,
air springs, and associated lines and
fittings.

9. D agnose, inspect, adjust, repair, or
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11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

21.

22.
23.
24.
25.
26.

27.
28.

repl ace conponents of electronically
controll ed suspensi on systens.

Measure vehicle ride height; determ ne
needed repairs.

D agnose steering col um damage,
| ooseness, and bi ndi ng probl ens
(including tilt nmechanisns); determne
needed repairs.

D agnose manual and power steering gear
(non-rack and pinion type) noises,

bi ndi ng, uneven t urni ng effort,
| ooseness, hard steering and | ubricant
| eakage pr obl ens; det erm ne needed
repairs.

D agnose manual and power rack and pinion
steering gear noi ses, vi brati on,

| ooseness, and hard steering problens;

ensure proper nounting |ocation.

D agnose front and rear suspension system
noi ses and body sway problens determ ne
needed repairs.

Check and adjust front and rear wheel

canmber on suspension systens with canber
adj ust nent s.

Check front and rear wheel canber on non-

adj ust abl e suspensi on system determ ne
needed repairs.

Check and adjust caster on suspension
systenms with caster adjustnents.

Check caster on non-adj ustabl e suspensi on
systens; determ ne needed repairs.

Check and adjust front wheel toe; center
steering wheel if necessary.

ldentify toe-out-turns (turning radius)

rel at ed pr obl ens; det er m ne needed
repairs.
I dentify SAl (steering axi s
inclination)/KPl (king pin inclination)
rel at ed pr obl ens; det er m ne needed
repairs.
Check rear wheel toe; determ ne needed
repairs.

Identify thrust angle related problens;
determ ne needed repairs.

Check for front wheel setback; determ ne
needed repairs.

D agnose tire wear patterns; check and
adj ust air pressure.

D agnose wheel/tire vibration, shimy,
and tranp (wheel hop) problens; determ ne
needed repairs.

Measure wheel, tire, axle, and hub
runout; determ ne needed repairs.

Di agnose tire pull (lead) problens;



29.

El ect
1

P

® N o o

9.

determ ne corrective actions.

Check wheels for dents, cracks, nounting
surface damage, and worn |ug hol es.

rical

Renove and repl ace alternator, alternator
drive belts, pulleys, and fans; inspect
and adj ust alignnent.

Renove and repl ace headl i ght s,
parking/taillights, stoplights, flashers,
turn signals and backup lights; check
operation; aim headlights as necessary.
Check operation of retractable headl i ght
assenbl y.

Renove and replace notors, swtches,
rel ays, connect ors, and W res of
retractabl e headli ght assenbly circuits.
Remove and replace horn(s); check
oper ati on.

Check operation of Wi ndshi el d
W per/washer system

Check operation of power side w ndows and
power tail-gate w ndow.

Renmove and repl ace conponents of electric
door and hat ch/ trunk | ock; check
oper ati on.

Renove and replace conponents of power
antenna circuits; check operation.

Br akes

1

5.
6.
7.
Engi n
1
2.

| nspect brake lines and fittings for
| eaks, dents, kinks, rust, cracks or
wear ; tighten | oose fittings and
supports; replace brake lines (double
flare and 1SO types), hoses, fittings
and supports.

| nspect flexible brake hoses for |eaks,
ki nks, cracks, bulging, or wear; renove
and repl ace hoses; tighten |oose fittings
and supports.

Sel ect, handle, store, and install brake
fluids (including silicone fluids).
Bleed (nmanual, pressure, vacuum or
surge) and/or flush hydraulic brake
systemin accordance with manufacturers’
pr ocedur es.

Reinstall wheels and torque lug nuts;
make final checks and adjustnents.

Cl ean and inspect caliper nountings and
slides for wear and damage.

Check parking brake system operation.

e Cooling Systens

| nspect and replace engine cooling and
heater system hoses and belts.

| nspect, renove, and replace radiator,
pressure cap, coolant recovery system
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and water punp.

Renove and repl ace thernostat, by-pass,
and housi ng.

Recover, flush, and refill bleed system
with proper cool ant and | evel of
protection; |eak test system

Renmove and replace fan, fan pulley (both
electrical and nechanical), and fan
shroud.

| nspect, renove, and replace auxiliary
oi |l coolers.

| nspect, renove, and replace electric fan
sensors and W ring.

ive Train

Renove and replace powertrain assenbly;
i nspect, replace, and align powertrain
nount s.
Renove, replace, and adjust cables or
I i nkages for throttle valve (TV),
ki ckdown, and accel erat or pedal .
Renove and replace electronic sensors,
Wi res, and connectors.
Renove, replace and adjust nechanical or
hydraulic shift or clutch Iinkage as
required.
Renove and replace front and/or rear
drive axl e assenbly.
Renmove, inspect, and replace front-drive
shafts and axle constant velocity (CV)
j oi nts.

| nspect, renove, and replace front and
rear drive shafts and universal joints.

| nt ake and Exhaust Systens

| nspect, renove, and replace exhaust
mani f ol d, exhaust pi pes, muf fl ers,
converters, resonators, tail pipes, and
heat shi el ds.

| nspect, renove, and replace fuel tank,
fuel tank filter, fuel cap, fuel filler
hose, quarter-to-body seal, and inertia

switch; inspect and replace fuel I|ines
and hoses; check fuel for contam nants.
| nspect, renove, and replace engine

conponents of air intake systens for
col l'i sion damage.

| nspect, renove, and replace canister,
filter, vent, and purge lines of fuel
vapor control systens.

Restrai nt Systens

1

Active restraint systens

a. | nspect, renove, and repl ace
seat bel t and shoul der har ness
assenbl y and conponent s in

accor dance wth manuf act urers’



r ecommendat i ons.

b. | nspect restraint system nounting
ar eas for damage; repair in
accor dance W th manuf act urer’
recommendat i ons.

C. Verify proper operation of seatbelt

in accordance with manufacturers’
r ecommendat i ons.

2. Passive restraint systens

a. Renobve and replace seatbelt and
shoul der har ness assenbl y and
conponent s in accordance wth
manuf act urers’ recommendati ons.

b. | nspect restraint system nounting
ar eas for damage; repair as
necessary.

C. Verify proper operation of seatbelt

in accordance wth manufacturers’
recommendat i ons.

d. Renove, inspect, and replace track
and drive assenbly, lap retractor
torso retractor, inboard buckle Iap
retractor, and knee bol ster
(bl ocker) in accor dance with
manuf acturers’ recomendati ons.

3. Suppl emental Restraint Systens (SRS)

a. D sarm ai rbag system in accordance

wi th manufacturers’ procedures.

b. | nspect and replace sensors and
Wi ring in accor dance with
manuf acturers’ procedures; insure
proper sensor orientation.

C. | nspect, replace, and dispose of
depl oyed ai rbag nodul es in
accor dance with manuf act urers’
pr ocedur es.

d. Verify that system is arnmed and
oper at i onal in accordance wth
manuf act urers’ procedures.

e. | nspect, renove, repl ace, and
di spose of non-deployed airbag in
accor dance with manuf act urers’
pr ocedur es.

f. Use fault codes to diagnose and

repair airbag system
5. Danmage Anal ysis and Estimating (Test B6)
a. Danmage Anal ysi s

1. Position the vehicle for inspection.

2. Prepare vehicle for I nspection by
provi ding access to damaged areas.

3. Anal yze danmage to determ ne appropriate
nmet hods for overall repairs.

4. Determ ne the direction, point of inpact,

and extent of direct and indirect damage.



10.
11.
12.

13.
14.

Identify and record pre-existing damage.
Perform visual inspection of structural
conponents and nenbers; determne if
repair ore replacenent is required.

| dentify structural damage usi ng
nmeasuring tools and equi pnent.

Perform visual i nspection  of non-
structural conponent s and menber s;
determine if repair or replacenent is
required.

Determ ne parts and conponents necessary
for proper repair.

Identify type and condition of finish;
determine if refinishing is required.

| dentify suspension, electrical, and
nmechani cal conponent danmage.

ldentify safety systens damage and
rel ated service requirenents.

Identify interior conmponent danmage.

| dentify danage to add-on accessories and
nodi fi cati ons.

Estimating

1
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11.
12.
13.

14.
15.

I dentify vehicle identification nunber

(VIN, nmake, nodel, vyear, production
date, body style, trimlevel, paint code,
engi ne, t ransm ssi ons, m | eage, and

license plate information.

I dentify options, condition, accessories,
nodi fications, and safety systens.

Apply appropriate estimating nonencl ature
(term nol ogy) .

Apply appropriate parts nonenclature
(term nol ogy) .

Det er m ne and apply appropriate
estimati ng sequence.

Uilize estimting guide procedure pages.
Apply estimating guide footnotes and
headnot es as needed.

Estimate labor value for operation
requiring judgenent.

Sel ect correct |abor value for vehicle
year, nake, nodel body style, and options
for each operation.

Sel ect and price CEM parts.

Sel ect and price non-OEM parts; verify
availability.

Select and price salvage (used) parts;
verify availability and condition.

Sel ect and price remanufactured, rebuilt
and recondi tioned parts; verify
availability.

Determ ne price and source of necessary
subl et operations.

Determ ne | abor value, prices, charges,



16.
17.

18.
19.

20.
21.
22.
23.

24.

25.

Legal
1
2.

3.
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al  ownances, or fees for non-included
operation and m scel |l aneous itens.
Recogni ze and apply overlap deduction,
i ncl uded operations, and additions.

Det er m ne addi ti onal mat eri al and
char ges.

Determ ne refinishing material charges.
Select correct refinish |[|abor value,
renove overlap, and apply additions.
Determ ne sectioning procedures where
appropriate and establish |abor val ues.
ldentify repair process for structural
areas and establish | abor val ues.
Apply math skills to establish charges
and totals.

I dentify procedural differences between
maj or conputer assisted and nmanually
witten estimating systens.

I dentify pr ocedur es to establish
corrosion protection and establish |abor
val ues.

Determine appropriate application of
betternment/depreciation to parts and
al | ownances as necessary.

and Environnental Practices

Recogni ze regul atory obligations.

Recogni ze  contract ual and warranty
obl i gati ons.
Recogni ze t he repairer’s | ega

obligations to restore the vehicle to
pre-loss condition based on established
i ndustry st andar ds and vehicl e
manuf acturer’s recommendati ons.
Apply proper business practices.

ehi cl e Construction

Determ ne repairability of inpact energy
absor bi ng conponents.

| dentify steel wvehicle conponents and
repair procedures.

ldentify plastic conponents and repair
pr ocedur es.

Identify vehicle glass conponents and
repair procedures.

| dentify add- on accessori es and
nodi fi cati ons.

ehicl e Systens Know edge

Suspensi on, steering, and powertrain

a. ldentify OEM conponent service
requirenments.

Br akes

a. ldentify OEM conponent service

requirenents.
El ectrical /el ectronic systens
a. | dentify maj or conponents.



b. | denti fy component function.
C. ldentify OEM conponent service
requirenments.

Parts ldentification and Source
1. New aft er mar ket
| denti fy components.
| dentify conponent function.
Justify repair or replace decision.
Recogni ze proper application and use
of chem cal s.
al vage
| denti fy components.
| dentify conponent function.
Justify repair or replace decision.
Recogni ze proper application and use
of chem cal s.

N
coopy ooop

3. Remanuf act ured/ rebuilt/reconditi oned
a. | dentify conponents.
b. | denti fy component function.
C. Justify repair or replace decision.
d. Recogni ze proper application and use

of cheni cal s.
Custoner Relations and Sales Skills

1. Acknowl edge and greet custoner/client.
2. Li sten to custoner/client; col | ect
i nformation and identify

custoner’s/client’s concerns and needs.

3. Establish cooperative attitude wth
custoner/client.

4. | dentify your sel f to t el ephone
custoner/client; offer assistance.

5. Use salutation skills (post greeting).

6. Deal with angry custoner/client.

7. Know the internal comrunication network
and departnent policies.

8. Fol | ow up; keep custoner/client informed
of status of request.

9. Recogni ze basi c cl ai ns handl i ng
procedures; explain to customer/client.

10. Project positive attitude and
pr of essi onal appear ance.

11. Inform custoner/client about parts and

the repair process.

12. Provide warranty information.

13. Provide technical and consuner protection
i nformation.

14. Estimate and explain duration of out-of-
service tine.

15. Provide service feature information

16. Apply negotiation skills and obtain a
nmut ual agreenent.

17. Interpret and explain nmanual or conputer-
assisted estimate to custoner/client.



CONTENT:
A | nt roducti on/ Saf ety
1. Personal safety and health protection
2. Saf e use and care of tools
3. Respi rat or program
B. Wl di ng
Wel di ng safety
Wel di ng, heating, and cutting
Types of joints
Prevent ati ve nai nt enance
nor Repairs
Met al straightening fundanental s
Pl astic and fiberglass repair
Repl aci ng, hoods, bunpers, fenders
Repair sheet netal damage using a stud gun
jor Repairs
Principles of frame alignnment and strai ghtening
Measuring vehicl e damge
Types of body/franme m salignnment
Basi c franme/ uni-body straightening
epai ri ng Sheet Metal Panels
Met hods of strengthening sheet netal
Types of steel
Rel i eving stress
Expansi on and contraction of netal
Shri nki ng
estoring Corrosion Protection
What is corrosion?
Causes for the loss of factory protection
Anti-corrosion materials
Anti-corrosion application
Aci d rain damage
k|ng Adj ust ment s
Hoods and fenders
Door s
Trunk |ids and hat chbacks
Bunper s
Headl i ght s
ervi ci ng
Doors and gl ass
Weat her strip mai nt enance
Body sealing
re-painting Preparation
Vehi cl e preparation
Shop and equi pnent preparation
| denti fying paint codes
Types of spray boot hs
i ngl e Stage Refinishing
Pai nting fundanental s
Pai nt probl ens
Techni ques
Applying the paint film
ut onoti ve Pl astics/ Repair
Types of plastics
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VI .

VI,

VI,

Conmponents and term nol ogy
W ndows fundanental s

Basi ¢ measuring procedures
Mai nt enance and service

2. Aut onotive plastic synbol s/chem cal nane
3. Aut onotive plastic trade name and application
4. Types of repairs and net hods
L. Suspensi on Systens- Fundanent al s
1. Front end geonetry
2. Front end geonetry angl es
3. Steering Axis Inclination (SAl)
4. Cast er / canber
5. Toe/ turning radi us
6. Rear wheel /front wheel drive vehicles
M El ectroni ¢ Measuring System Fundanental s
1.
2.
3.
4.

METHODS OF | NSTRUCTI ON

The nethods of instruction include but are not limted to:
A Lecture and direct |aboratory denonstration by instructor
B. Mul ti-media assisted instruction

C. Qui ded | aboratory practice by the | earner

D. Group participation

TYPI CAL ASSI GNVENTS:

A Read assi gned chapters and answer questions at the end of
each chapter
Typi cal Questi on:

What are sone of the advantages of M G wel di ng over ot her
types of wel di ng?

B. weld, plug weld and spot-weld assorted sizes and
t hi ckness of Autonotive sheet netal with GVAW (MG
wel di ng equi prent .

C. Cal cul ate VOC (Volatile Organic Conpounds) for single
stage and two stage paint systens.

D. Align doors, fenders, and hood in the proper sequence.

EVALUATI ON
A. Met hods of Eval uati on:

1. Graded assi gnnents
2. G aded tests
3. Maj or | ab project
4. Fi nal exam
Typi cal Questi ons:
a. Explain the nethod used to build a ground-out
nmetal area back to the paint filmsurface.
b. What safety precautions should be taken when
using a plasma arc torch?
B. Frequency of Eval uati on:
1. Twenty-five (25) assignnents
2. One (1) project
3. Test at the end of each section

4. One (1) final exam
TYPI CAL TEXT(S) :



Title: | - CAR Col |'i sion Repair
Aut hor : James Duffy

Publ i sher: Del mar Publ i shers

Dat e of Publicati on: 1996

Title: Principles of Auto Body Repair and Refinishing, 6th
Edition

Aut hor : Hi | ocer ano

Publ i sher: Prentice Hal

Dat e of Publicati on: 1996

Title: Mot or Auto Body Repair, 3rd Edition

Aut hor : Robert Scharff/James Duffy

Publ i sher: Del mar Publ i shers

Dat e of Publicati on: 1998

OTHER SUPPLI ES REQUI RED OF STUDENTS:
dual cartridge respirator

Proj ect supplies and
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Content Review Form
PREREQUISITE COURSE

Step 3, Form A

Target Course: AUTO 039#3: Secondary Autonotive Collision Repair &
Ref i ni shi ng
Prerequisite Course: AUTO 038#3: Basic Automotive Collision Repair & Refinishing

Instructions:
List exit competencies (skills) from Prerequisite Course. These skills are listed in the “Student Outcomes” section of

the Course Outline (“upon completion of the course, the student should be able to...”)

Indicate which of the listed exit competencies (skills) are necessary entry skills needed for success in the target

course. Mark with an “X” each needed skill.

Indicate the degree of importance of each needed entry skill for course success, using the following rating scale:

—

5.

6.

7

1=Critical 2=Very Helpful

Skills Analysis

Exit Skills in Prerequisite Course

Recognize all safety rules and regulations.
Identify the safe use and care of tools,
chemicals, and correct protective clothing and
safety gear for various situations.

Identify and operate the following welding
equipment:

A. Oxyacetylene welding and brazing
B. MIG welding
C. Plasma arc cutting

D. Spot welding

Analyze and demonstrate the following repairs:
A. Basic body damage repair

Identify, apply, and finish various types of plastic
fillers.

Describe and identify automotive construction,
uni-body and conventional.

List general rules for spray

eqﬁipment/techniques.

8.

9.
10.

11.
12.

Operate spray equipment  for  both
priming/painting.

List laws and regulations set fourth by SCAQMD.
List and explain the functions of the three types
of undercoats.

Identify/describe a required respirator program.
Have the knowledge and skills to pass the
Automotive Service Excellence (ASE) National

3=Desirable

Entry Skills Needed for
Success in Target Course
(Mark with an X if needed.)

Test.

Degree of
Importance
(Rate 1 —3)

X
X

XX XX XX X X X






