Chapter 10




Goutents ...

Vehicle maintenance

Lubrication service
Fluid service
Filter service

Chassis lubrication




» Service Intervals

» General inspection and problem location
» Recycling and disposal of auto shop wastes



Volicl alstents

» Without proper care, the life of an automobile may be
reduced by thousands of miles or kilometers



» Vital to keeping a vehicle in good working order

» A technician must be familiar with all aspects of lubrication
service
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> A contfains detailed information on how
to check fluid levels

» The manual will usually describe:
> of fluid check points
» location of fluid  points
> between fluid checks and changes
> and of fluid to be used



Fluid Checkpoints

Windshield
Brake fluid washer

crane ol reservoir reservoir

filler cap
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Engine Foolant Engine oil Batiery
reservoir dipstick




Checking Engine Ol

i3 the engine
to operating
temperature and
shut it

2. Locate and
remove the dipstick




Checking Engine Ol

3. Wipe off the
dipstick and -
replace it all the
way into its fubel




Checking Engine Ol

4. Pull the dipstick
back out and
hold it over a
shop rag




Checking Engine Ol

» Oillevel should be between if and  marks

> Qil should not be. ,:,.jjir- o

be too dirty E



Adding Engine Ol

» Look for a lubrication sticker in the compartment
or on the door
> UscligEs of oll that was installed during the last
change

» Remove the oil cap and slowly pour in the new ol
through a clean funnel

» Do not the engine
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> aw the plug and allow ¢-mough1
completely

> stall the drain plug
> _, on your catch pan under the oll fi il




Changing Engine Oil and l
Filter




Changihg Engine
OIll and Filter




Oll a nd Fi

p the filter by hand only

> _ the car to the ground and ad
:~ oe of oil

> f# the engine and make sure the il

At | f the engine run while checking for
engine




Automatic Transmission Flul
and Filter Service

» Automatic transmission and transaxle fluid should be
checked and changed at specified intervals

» Fluid can become contaminated with

—this can cause wear and
premature fransmission failure



Checking Transmission
Fluid

» With the engine and fransmission at operating
temperature, move the gear selector through all positions

» Apply the parking brake

» Place the transmission in park and block the wheels



Checking Transmission
Fluid

» Consult the service manual or owner's manual to see if
the engine should be or

» Locate and remove the dipstick
» Wipe it off and reinsert it into the tube
» Remove the dipstick and hold it over a shop rag



Checking Transmission
Fluid

Fluid level should be between the elgle marks



Checking Transmission
Fluid

» Inspect the fluid for discoloration and odor
» ifit smells or looks , change the fluid

» When adding fluid, add only a fraction of a quart or liter
at a time and recheck the level






Changing the Fluid and F.r

Automatic transmission
or transaxle drain plug

Some pans have a drain plug



Changing the Fluid and
Filter
» Unscrew the last pan bolt while holding the pan with @
shop rag
» Let the fluid pour into a catch pan

» Scrape the old gasket off the transmission pan and
housing



Changing the Fluid and
Filter

Automatic
transmission

Attaching
screw

Screwdriver

Clean or replace the transmission filter



Changing the Fluid and
Filter

» Start all the pan bolts by hand

» Tighten the pan bolts in a crisscross pattern to their
specified torque

» If recommended, drain the torque converter



Changing the Fluid and
Filter

» Refill the transmission with the correct type and amount of
fluid

» Start the engine and shift through the gears
» Check under the car for leaks



Manual Transmission Fluid
service

» To check the fluid, locate and remove the
tfransmission

» Generally, warm fluid should be with the fill
hole

» If afluid change is needed, remove the

on the of the fransmission to drain the
fluid



Manual Transmission Fluid
service

» Reinstall the fransmission drain plug
» Refill with the correct type and amount of fluid

» Lubricate the gear shift and clutch release
mechanisms

» Some manual fransmissions do not require routine
oil changes



Manual Transmission Servicl
Plugs

Manual
transmission

Drain plug

o




Differential Fluid Service

» To measure the fluid level, the fill plug
» Fluid should be with the fill hole

» At therecommended change , remove
the plug

» After , reinstall the plug and fill with the
proper




Differential Service Plugs
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Differential drain hole

Drive shaft

If a drain plug is not provided, a must be used to
draw out the fluid



Checking Engine Coolant l

» Coolant must be changed at least once every years
» After prolonged use, coolant can become Rend
filled with

» this can result in premature water pump, thermostat, and
radiator failure



Checking Engine Coolant l

» To check the coolant level, look at the side of the plastic

tank
» coolant should be between the and marks
» Onan car without an , carefully
remove the radiator cap and check the level in the

radiator

» coolant should be about from the top



Checking Engine Coolant l




Checking Coolant
Condition

Ciean
coolant®

Coolant
reservoir

If the coolant is rusty or dirty, it should be drained and
replaced



Checkm "

If ’rhe ';, , compare
' (engine )



Checking Power Steering l
Fluid

Warm engine

Power steering
pump

Dipstick

Cold engine

If the vehicle has a dipstick in the reservoir, compare the fluid
level to the dipstick (engine off)



Checking Brake Fluid

» Brake fluid level should be checked af least a year

» |If the reservoir is metal, remove the cover to check the
fluid level

» generally, the fluid should be about 1/4" (6 mm) from the
top of the reservoir



Checking Brake Fluid

» When the reservoir is plastic, compare the fluid level
to the marks on the side

» Fluid level should be between the and marks

» If no marks are provided, the fluid should be just below
the top of the reservoir



Checking Brake Fluid

-

Correct
fluid level

.

Reservoir




CheckingGallisiasii | c

» Some manual transmission clutches use a
system to disengage the clutch

» Fluid level in the clutch master cylinder reservoir should be
checked

» If low, add fluid To fill the reservoir almost full
» Always watch for leaks



Checking Manual Steering l
Box Fluid

Fluid is checked by removing either a or
designated from the top of the box

» Lubricant should be almost with the
» If the fluid level is low, add the type fluid



Checking Manual Steering Box.id

Fill bolt




Checking Windshield
Washer Solvent

Windshield washer solution is normally visible through the
side of the plastic storage tank

» If low, add an approved washer solution

» Solution aids windshield cleaning and also preventsice
formation in cold weather



Checking the Battery

Make sure the elgle are clean



Checking the Battery

.~ Gable A

brush

Use a post cleaning tool to remove from the posts
and cable ends



Checking the Battery

Wash the top of the battery with baking soda solution and
secure the terminals



» Various filters used in a vehicle are replaced during
lubrication service

» In addition to the oil and transmission filters, the
technician may need o change or clean the  and
filters



and dust fo be

as described in



Fuel Filters

» Located almost anywhere in the fuel circuit

» Most vehicles have an inline fuel filter between the fuel
tank and the fuel injectors or carburetor

» Referto the manual or manual for the
recommended service interval



» Generally involves greasing high-friction points in the
and

» May also involve lubricating locks, hinges, latches, and
other body parts



Grease Job

Check idler arm

Universal joint may

have grease fittings Red dots
indicate
possible
grease

Check for grease
fittings at tie-rod ends

Lubricate high-friction pivot points



Grease Gun

This technician is using a power to lubricate
fittfings






Body Lubrication

Lubricate hood
and trunk hinges

Lubricate hood and trunk hinges



Body Lubrication




Body Lubrication

Grease the door hinges



Body Lubrication

p——
Grease

hood latch /

Hood latch is a common rust problem









» Service Interval is the amount of fime or the number or
miles between recommended service checks or
maintenance operations

» found in the factory service manual and the owner's
manual for the vehicle



Chassis
Maintenance
INnterval

Recommendations for one
vehicle

Component

Axle differential
Bearings,

front wheel
Body lubrication
Brake inspection
Clutch lever

Exhaust system
inspection

Manual steering
gear

Manual transmission
Spare tire
Steering,

suspension, and
chassis

Service

Interval

5000 mi (8 000 km)

30,000 mi (48 000 km)

30,000 mi (48 000 km)

15,000 mi (24 000 km)
15,000 mi (24 000 km)

30,000 mi (48 000 km)

15,000 mi (24 000 km)

5000 mi (8 000 km)
5000 mi (8 000 km)
7500 mi (12 000 km)
15,000 mi (24 000 km)

30,000 mi (48 000 km)




S YOU pertorm lulrication service or any kind of auto

repair, always watch for mechanical problems

>

» Visually inspect the vehicle for any signs of wear,
deterioration, loose parts, or leaks



Visual Inspection

» Hose inspection

» check for hardening, softening, cracking, splitting, or other
signs of impending failure

» Drive belt inspection
» look for splitting, tears, cuts, and wear
» Wiring inspection

» look for improper routing, cracked or brittle insulation, or
other signs of problems



Visual Inspection

» Tire inspection

» look for excessive wear, improper inflation, or physical
damage

» Steering system inspection
» check for excessive wear and play in moving parts
» Exhaust system inspection

» look for domaged, rusted, or leaking parts



Belt and Hose Inspection

Coolant
hose




Belt

Adi

ustment

Loosen the adjusting bolts,
carefully pry the component
outward and tighten the

adjusting bolts

Mounting
bolt

Check
looseness




Fluid Leaks

- Leaking oil
filter

/ Darﬁagéd |

Result from bad gaskets, seals, hoses and cracked parts









Fluid Leaks

» Tend to flow downward and to the rear of the vehicle
» look for leaks above and in front of where you find fluid
dripping

» If multiple leaks are indicated, fix the leak located the
highest and farthest forward on the vehicle, then
recheck for leaks



Noise Detection and
Location

» Abnormal noises are unwanted sounds that

indicate part wear or other mechanical
problems

» As you work, always listen for abnormal noises






Stethoscope

Stethoscope
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When the sound becomes the loudest, you have found the
source of the noise



Other Tools

» Use a piece of hose, or an object like a screwdriver, bar,
or piece of wood to locate the source of a noise

» Probe the noisy area with one end, while holding the
other end to your ear

» Use extreme caution - stay away from moving parts



Vacuum Hose

Using a piece of vacuum hose to pinpoint a vacuum leak



» Needed to help save our planet’s natural resources and
to reduce the amount of materials being sent to landfills

» Laws have been passed that require specific procedures
when handling and discarding potentially harmful
materials



Auto Shop Wastes

» Automotive maintfenance may generate hazardous
wastes that come under the requirements of the
Resource Conservation and Recovery Act

» Repair and maintenance facilities that generate 220 lb.
(100 kg) of hazardous waste monthly must file a Uniform
Hazardous Waste Manifest before removing the wastes



Auto Shop Wastes

» Vehicle maintenance fluid and solid wastes include:
» used motor oil and other lubricants
» used parts

» cleaners and degreasers including carburetor and fuel
injection cleaners

rust removers, paint thinners, or reducers
used batteries

tires and catalytic converters



Recycling

» No manifest is needed for used oil or lead-acid batteries if
they are sent for recycling

» Used oil filters must be included on the monthly manifest if
they are not recycled

» Check state legislation before proceeding



Recycling Motor Ol

» Used motor oil should be stored in an approved container
and sent for recycling

» One gallon of used motor oil can be refined into two and
one-half quarts of high-quality motor oil

» It takes about 40 gallons of crude oil to produce this
much motor ol



Recycling Coolanfts

» Antifreeze has been classified as a hazardous waste due
to heavy metal and chlorinated solvents that it picks up
circulating through cooling systems

» Regulations require that spent antifreeze solutions be
collected by a registered hazardous waste hauler



Recycling Refrigerants

» Refrigerants, such as R-12 and R-134a
should not be vented to the atmosphere

» Regulations require that refrigerants be
recovered and recycled

» Most shops use recovery/recycling
equipment that will pull old refrigerant
out of the air conditioning system, then
treat it for reuse in the vehicle



Recoveld
Nfelifela

Recovers and recycles
refrigerant




Other Automotive
Recyclables

» Catalytic converters

» contain valuable platinum
» Worn tires

» sold to aretreader or to a shredder
» Batteries

» recycled and used to make new batteries



Other Automotive
Recyclables

» Brake shoes

» recycled and sold as cores for making reconditioned brake
shoes

» Small assemblies

» starters, alternators, etc

» recycled and made into rebuilt parts
» Plastic bumpers and other body parts

» recycled into a variety of new products



