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Buying parts

Replacement parts are available from
many sources, which generally fall info one
of two categories - authorized dealer parts
departments and independent retail auto parts
stores. Our advice concerning these parts is
as follows:

Retail aufo parts stores: Good auto
parts stores will stock frequently needed com-
ponents which wear out relatively fast, such
as clutch components, exhaust systems,
brake parts, tune-up parts, etc. These stores
often supply new or reconditioned parts on

an exchange basis, which can save a con-
siderable amount of money. Discount auto
parts stores are often very good places to
buy materials and parts needed for general
vehicle maintenance such as oil, grease, fil-
ters, spark plugs, belts, touch-up paint, bulbs,
etc. They also usually sell tools and general
accessories, have convenient hours, charge
lower prices and can often be found not far
from home.

Authorized dealer parts department:
This is the best source for parts which are
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unique to the vehicle and not generally avail-
able elsewhere (such as major engine parts,
fransmission parts, trim pieces, etc.).

Warranty information: |f the vehicle
is still covered under warranty, be sure
that any replacement parts purchased -
regardless of the source - do not invalidate
the warranty!

To be sure of obtaining the correct parts,
have engine and chassis numbers available
and, if possible, take the old parts along for
positive identification.

Maintenance techniques

There are a number of techniques
involved in maintenance and repair that will
be referred to throughout this manual. Appli-
cation of these techniques will enable the
home mechanic to be more efficient, better
organized and capable of performing the vari-
ous tasks properly, which will ensure that the
repair job is thorough and complete.

Fasteners

Fasteners are nuts, bolts, studs and
screws used to hold two or more parts
together. There are a few things to keep in
mind when working with fasteners. Almost all
of them use a locking device of some type,
either a lockwasher, locknut, locking tab
or thread adhesive. All threaded fasteners
should be clean and straight, with undam-
aged threads and undamaged corners on the
hex head where the wrench fits. Develop the
habit of replacing all damaged nuts and bolts
with new ones. Special locknuts with nylon or
fiber inserts can only be used once. If they are
removed, they lose their locking ability and

must be replaced with new ones.

Rusted nuts and bolts should be treated
with a penetrating fluid to ease removal and
prevent breakage. Some mechanics use tur-
pentine in a spout-type oil can, which works
quite well. After applying the rust penetrant,
let it work for a few minutes before trying to
loosen the nut or bolt. Badly rusted fasten-
ers may have to be chiseled or sawed off or
removed with a special nut breaker, available
at tool stores.

If a bolt or stud breaks off in an assem-
bly, it can be drilled and removed with a spe-
cial tool commonly available for this purpose.
Most automotive machine shops can perform
this task, as well as other repair procedures,
such as the repair of threaded holes that have
been stripped out.

Flat washers and lockwashers, when
removed from an assembly, should always
be replaced exactly as removed. Replace
any damaged washers with new ones. Never
use a lockwasher on any soft metal surface
(such as aluminum), thin sheet metal or

plastic.

Fastener sizes

For a number of reasons, automobile
manufacturers are making wider and wider
use of metric fasteners. Therefore, it is impor-
tant to be able to tell the difference between
standard (sometimes called U.S. or SAE) and
metric hardware, since they cannot be inter-
changed.

All bolts, whether standard or metric, are
sized according to diameter, thread pitch and
length. For example, a standard 1/2 - 13 x 1
bolt is 1/2 inch in diameter, has 13 threads per
inch and is 1 inch long. An M12 - 1.75 x 25
metric bolt is 12 mm in diameter, has a thread
pitch of 1.75 mm (the distance between
threads) and is 25 mm long. The two bolts are
nearly identical, and easily confused, but they
are not interchangeable.

In addition to the differences in diameter,
thread pitch and length, metric and standard
bolts can also be distinguished by examining
the bolt heads. To begin with, the distance
across the flats on a standard bolt head is
measured in inches, while the same dimen-
sion on a metric bolt is sized in millimeters
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(the same is true for nuts). As a result, a stan-
dard wrench should not be used on a metric
bolt and a metric wrench should not be used
on a standard bolt. Also, most standard bolts
have slashes radiating out from the center of
the head to denote the grade or strength of
the bolt, which is an indication of the amount
of torque that can be applied to it. The greater
the number of slashes, the greater the
strength of the bolt. Grades 0 through 5 are
commonly used on automobiles. Metric bolts
have a property class (grade) number, rather
than a slash, molded into their heads to indi-
cate bolt strength. In this case, the higher the
number, the stronger the bolt. Property class
numbers 8.8, 9.8 and 10.9 are commonly
used on automobiles.

Strength markings can also be used to
distinguish standard hex nuts from metric hex
nuts. Many standard nuts have dots stamped
into one side, while metric nuts are marked
with a number. The greater the number of

dots, or the higher the number, the greater the
strength of the nut.

Metric studs are also marked on their
ends according to property class (grade).
Larger studs are numbered (the same as met-
ric bolts), while smaller studs carry a geomet-
ric code to denote grade.

It should be noted that many fasteners,
especially Grades 0 through 2, have no dis-
tinguishing marks on them. When such is the
case, the only way to determine whether it is
standard or metric is to measure the thread
pitch or compare it to a known fastener of the
same size.

Standard fasteners are often referred
to as SAE, as opposed to metric. However, it
should be noted that SAE technically refers to
a non-metric fine thread fastener only. Coarse
thread non-metric fasteners are referred to as
USS sizes.

Since fasteners of the same size (both
standard and metfric) may have different

strength ratings, be sure to reinstall any bolts,
studs or nuts removed from your vehicle in
their original locations. Also, when replacing
a fastener with a new one, make sure that
the new one has a strength rating equal to or
greater than the original.

Tightening sequences and
procedures

Most threaded fasteners should be tight-
ened to a specific torque value (torque is the
twisting force applied to a threaded compo-
nent such as a nut or bolt). Overtightening the
fastener can weaken it and cause it to break,
while undertightening can cause it to even-
tually come loose. Bolts, screws and studs,
depending on the material they are made
of and their thread diameters, have specific
torque values, many of which are noted in the
Specifications at the beginning of each Chap-
ter. Be sure to follow the torque recommen-
dations closely. For fasteners not assigned a

Grade 1 or 2
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specific torque, a general torque value chart
is presented here as a guide. These torque
values are for dry (unlubricated) fasteners
threaded into steel or cast iron (not alumi-
num). As was previously mentioned, the size
and grade of a fastener determine the amount
of torque that can safely be applied to it. The
figures listed here are approximate for Grade
2 and Grade 3 fasteners. Higher grades can
tolerate higher torque values.

Fasteners laid out in a pattern, such as

cylinder head bolts, oil pan bolts, differential
cover bolts, etc., must be loosened or tight-
ened in sequence to avoid warping the com-
ponent. This sequence will normally be shown
in the appropriate Chapter. If a specific pat-
tern is not given, the following procedures can
be used to prevent warping.

Initially, the bolts or nuts should be
assembled finger-tight only. Next, they should
be tightened one full turn each, in a criss-
cross or diagonal pattern. After each one has

been tightened one full turn, return to the first
one and tighten them all one-half turn, follow-
ing the same pattern. Finally, tighten each of
them one-quarter turn at a time until each fas-
tener has been tightened to the proper torque.
To loosen and remove the fasteners, the pro-
cedure would be reversed.

Component disassembly
Component disassembly should be done
with care and purpose to help ensure that
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Standard (SAE and USS) bolt dimensions/grade marks

Grade marks (bolt strength)
Length (in inches)
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Nominal diameter (in inches)

Thread pitch (number of threads per inch)
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Metric boit dimensions/grade marks

Property class (bolt strength
Length (in millimeters;
Thread pitch (distance bstween threads in millimeters)
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