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This study unit introduces you to the procedures used to disassemble the two-stroke engine
top-end assembly. You’ll start by learning the important preliminary steps required before you
take a two-stroke engine apart. Then, you’ll learn a simple procedure you can use to disassemble
virtually any two-stroke engine. We’ll illustrate this disassembly procedure with real engine
examples. Throughout the disassembly discussion, we’ll point out the tools that are used in the
process and provide you with some review information about the function of certain engine
components. Note that this study unit not only covers the disassembly process but also the
reassembly procedures as well.

When you complete this study unit, you’ll be able to

� Explain why engine problem diagnosis is critical before beginning to disassemble an engine

� Understand the necessity of proper engine component inspection

� Describe the concept of the motorcycle and ATV two-stroke engine power valve

� List and describe the basic steps that can be used to disassemble and assemble a motorcycle
or ATV two-stroke engine
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INTRODUCTION
Many repairs on motorcycles and ATVs require component
disassembly, replacement or repair, and reassembly. In this study
unit, we’ll begin by showing you how to disassemble the top end of a
two-stroke engine.

Top-end engine disassembly is a process in which all the parts of the
top end of an engine are removed from the main engine crankcase.
An engine may be disassembled to make needed repairs, or the
disassembly may be the first step in a complete rebuild. During an
engine rebuild, an engine’s components are completely cleaned and
restored to a “like new” condition.

Diagnostics
Before any components are disassembled, the technician must
diagnose the problem. Diagnosis is the process of determining what’s
wrong when something isn’t working properly, by checking the
symptoms. Symptoms are the outward, or visible, signs of a
malfunction. For example, a knock or a slipping clutch is a symptom.
The actual cause might be a broken, worn, or malfunctioning part.

Often, a diagnosis can’t be confirmed until the part is actually
disassembled. For example, if a two-stroke engine develops a rattle in
the top end, an experienced technician may recognize the sound and
tentatively conclude that the piston is worn out. That would be the
diagnosis. The technician wouldn’t be able to confirm the diagnosis
until disassembling the engine and actually seeing that the piston and
cylinder are worn or damaged.

Correctly diagnosing problems is the most difficult and important
part of the technician’s job. Diagnosis is difficult because the
technician often can’t see the faulty part before disassembly.
Diagnosis is important because the technician must not waste time
disassembling and inspecting parts that haven’t failed.

To diagnose problems, experienced technicians mentally divide a
motorcycle or ATV into sections. For example, suppose the rear wheel
won’t turn. The technician first inspects the wheel and tire to be sure
that they’re free to rotate. Then, the technician inspects the brake
assembly to ensure that the brake isn’t locked up. Finally, the
technician checks that the final drive system is in proper order. Thus,
the technician inspects each part that’s connected to the problem
following a logical order of possible malfunctions.
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As this study unit covers the top-end assembly of the two-stroke
engine, we’re going to present some engine problems and give you
the possible diagnoses. In diagnosing, you should have a mental

common problems you might encounter.

We’ll get into troubleshooting in detail in a later study unit, but, as
you can see, you can handle quite a few common engine repairs by
disassembling the top end of the two-stroke engine.

General Tips Before Beginning Engine Repairs
Be sure your motorcycle or ATV is clean. Dirt or other foreign
particles cause damage to internal working mechanisms.

Use the correct tools. Use a six-point socket whenever possible. The
second choice is a box-end wrench. Use extreme care when using
open-end wrenches as they may spread at the jaws, which can round
the heads of the fasteners.

Repair Procedures
The procedures in this study unit are general in nature and not
intended to be used for actual disassembly and repair. Their purpose
is to familiarize you with the types of activities you’ll encounter.
Always refer to the appropriate motorcycle or ATV service guide for
maintenance information. The service guide contains all the
information to do the job correctly, including detailed instructions for
the specific make and model of motorcycle or ATV, special tools, and
service tips. Above all, the service guide contains the appropriate
safety information.
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Table 1

DIAGNOSING ENGINE PROBLEMS

Symptom Check Notes

Engine won’t start Fuel flow Loosen the carburetor drain screw.

Fuel should flow as you loosen the screw. If fuel
doesn’t flow, verify that there’s fuel flowing from
the fuel tank to the carburetor.

Ignition Be sure the spark plug is firing at the correct
time. Ignition systems are covered in a future
study unit.

Compression Hold a compression gauge in the spark plug
hole while the engine is rotating at cranking
speed. Engine compression should be
approximately 125 to 175 pounds per square
inch (psi) on a two-stroke engine. You’ll find the
actual specification in the appropriate service
manual.

Common causes of low compression are (1)
excessive piston wear or excessive piston ring
wear (we’ll cover this repair later in this study
unit) or (2) damaged lower-end engine seals.
(You’ll learn about repairs of this type in your
next study unit on the two-stroke lower-end
assembly.)

Engine rotates and
may run but has a
loud, heavy knock

Broken piston skirt If the piston-to-cylinder clearance is too large,
the piston rocking on the bore may break the
skirt.

Big-end connecting rod
bearing failure

See the study unit on lower-end assembly for
connecting rod problems.

Engine runs but has
a light, rapid
tapping noise

Piston ring wear Small scratches on the edge of the rings usually
mean that dirt or other debris has been getting
into the engine.

Piston pin wear Although this is a possibility, excessive wear on
the piston pin is unusual because the pin is
made from high-quality steel.

Engine won’t rotate Piston seizure Piston seizure means that the piston is stuck in
the cylinder. Possible causes of piston seizure are

� Improper gas and oil mixture

� Improper air/fuel mixture

� Incorrect spark plug or ignition timing

� Insufficient piston-to-cylinder clearance

Failure of the lower-end
assembly

The engine may not rotate due to the failure of
the lower-end assembly, including clutch or
transmission problems. These are covered in your
next study unit, which relates to the lower end of
the motorcycle and ATV two-stroke engine.
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Road Test 1

At the end of each section of Two-Stroke Engine Top-End Inspection, you’ll be asked to
check your understanding of what you’ve just read by completing a “Road Test.” Writing
the answers to these questions will help you review what you’ve learned so far. Please
complete Road Test 1 now.

1. Why is it important to correctly diagnose problems before disassembling the ATV or
motorcycle?

2. How would you define the word “symptom”?

3. Typically, the engine compression on a two-stroke engine should be between ______ and
______ psi.

4. If an engine won’t start, what should you check first?

5. Why should you use care when using open-end wrenches?

Check your answers with those on page 49.

TWO-STROKE ENGINE TOP-END DISASSEMBLY

The Components of a Two-Stroke Engine Top-End Assembly
Figure 1 shows an exploded view of the top-end assembly of a liquid-
cooled two-stroke engine. The top-end assembly consists of the
following parts:

� Cylinder head securing fasteners

� Cylinder head washers

� Cylinder head

� Cylinder head gasket

� Power valve assembly

� Cylinder studs

� Cylinder

� Cylinder base gasket
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� Piston rings

� Piston

� Piston wrist pin

� Piston wrist pin retaining ring

Figure 2 shows an exploded view of the top-end assembly of an
air-cooled two-stroke engine.
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FIGURE 1—The components
found in a typical
two-stroke liquid-cooled
single-cylinder motorcycle
engine are shown in this
exploded view. (Courtesy of

American Suzuki Motor Corporation)
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