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Preview

Top-end engine disassembly is a process by which all of the components of the top end of an
engine are removed. Engine disassembly is a task you'll perform often in your job. An engine
may be disassembled to make needed repairs, or to complete the first step in an engine rebuild.
During an engine rebuild, the engine is completely cleaned and restored to a like-new condition.

This study unit introduces you to the procedures used to disassemble the four-stroke engine
top-end assembly. You'll start by learning the important preliminary steps you must complete
before taking the engine apart. Then, you'll learn the engine disassembly procedures. The
procedures we describe apply to almost all four-stroke engines (regardless of model or
manufacturer), however, we illustrate the procedures with real engine examples. Next, we
explain how to visually inspect and measure the components of the engine top end. Throughout
the discussion, we point out the tools used in the process and provide you with some review
information about the function of certain engine components. In addition to the disassembly
process, we also cover reassembly procedures.

When you complete this study unit, you'll be able to
e State the procedures for removing a four-stroke engine from the chassis
e State the procedures for disassembling the top end of a four-stroke motorcycle or ATV
e Diagnose common problems related to four-stroke engine top-end failure
¢ Inspect the components of the top end of a four-stroke motorcycle or ATV

e State the procedures for reassembling the top end of a four-stroke motorcycle or ATV
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Four-Stroke Engine Top-End Inspection

INTRODUCTION

When we speak of repairs to the four-stroke engine’s top-end assembly,
we're referring to work done on the rocker arm, valve, pistons, rings,
cylinder, camshaft, and related parts. In this study unit, the focus is
on disassembly and repair of valves and their components, as they
pertain to the four-stroke motorcycle and ATV engine. This is the ma-
jor physical difference between four-stroke and two-stroke engines.

Repairs to the top-end assembly of most four-stroke motorcycle and
ATV engines require that the engine be removed from the chassis.
Some models, however, don’t require the engine to be removed to re-
pair parts located above the cylinder. The manual for the particular
model you're working with tells you which is the case.

Repair Procedures

The procedures in this study unit are general in nature and not in-
tended to be used for actual disassembly and repair. Their purpose is
to familiarize you with the types of activities you'll encounter. Al-
ways refer to the appropriate motorcycle or ATV service guide

for maintenance information. The service guide contains all the infor-
mation 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.

Engine Disassembly and Assembly

When disassembling an engine, be careful not to remove parts that
don’t need to be removed. Close inspection of the motorcycle, or ref-
erence to a service manual, can save many hours of time spent remov-
ing and replacing parts unnecessarily.

When rebuilding the top-end components of any engine, you need
to be both patient and precise. Before you begin any repair job, take
time to assemble the proper tools and the materials you'll need (mi-
crometers, valve refacing tools, lapping tool and compound, cleaning
solvent, and so on). Also, be sure to have the proper service manual
for the motorcycle or ATV engine on which you'll be working. If an
engine is to work properly, the measurements involving its piston
and valves must fall within the manufacturer’s specifications. Be pa-
tient and careful as you make the required measurements. Use the
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proper measuring instruments and record all your measurements ac-
curately.

When you disassemble and rebuild an engine, examine the condition of
each component. Check the parts before you clean them. For the most
part, this should be a preliminary examination. The as-is condition of
the parts can reveal a lot about the operation of an engine. After
you've examined the parts and recorded your observations, clean the
parts thoroughly and proceed with the rebuild. Then measure and de-
termine which parts need to be replaced and which can be reused.

Let’s begin our demonstration of the four-stroke engine top-end in-
spection by removing the engine from the chassis.

FOUR-STROKE ENGINE REMOVAL

Many four-stroke motorcycle and ATV engines use long stud bolts to
secure the head and cylinder to the engine cases. Stud bolts have
threads at each end. One end is screwed into the engine crankcase; a
nut is screwed on the other end outside the cylinder head. This holds
the head to the cylinder. Removal and replacement of stud bolts is
very difficult and requires more time than removing and replacing
the engine in the frame. Therefore, these engines are best removed be-
fore attempting cylinder repair, cylinder head repair, or any repair re-
quiring major engine components to be disassembled. Procedures to
remove two-stroke engines from the frame were described in the last
study unit. Procedures for the removal of a four-stroke motorcycle or
ATV engine are, as you'll see, very similar.

Removal of most motorcycle engines from the frame follows a pat-
tern; that is, certain parts must be removed on each model. This pat-
tern generally applies to all makes and models of motorcycles and
ATVs. Parts that need to be removed usually include, but aren’t lim-
ited to, the following.

* Battery, when applicable. This is a safety measure to prevent the
possibility of fire. The spark of an accidentally grounded
positive battery cable on spilled gasoline may start a fire.

* Fuel tank. This lets you free control cables and engine mount
bolts.

* Fairings and bodywork
¢ Chain

¢ Control cables
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¢ Ignition and other electrical wiring that may be attached to the
engine

* Engine mounting bolts

Certain models require that some smaller parts be dismantled to fa-
cilitate removal of the engine. It’s not possible to list each part for
each brand and model. You need to refer to your service manual for
the exact information concerning engine removal. However, you need
to remove only those components that interfere with lifting the engine
in or out.

In the following section, we describe procedures for removing the en-
gine from our example

* Motorcycle—a liquid-cooled double overhead cam (DOHC)
Kawasaki GPZ 500S, shown in Figure 1

¢ ATV—an air-cooled single overhead cam (SOHC) Suzuki LT
250S, shown in Figure 2

We discuss the specific differences between removing the engines
from these machines, but as you'll see, there are many similarities as
we remove the engine from the chassis. We follow the procedures in
steps, to help you better understand the correct way to remove an en-
gine from a four-stroke motorcycle and ATV.

FIGURE 1—The Kawasaki
GPZ 5008 Motorcycle

(Courtesy Kawasaki Motor Corp.,
US.A.)

FIGURE 2—The Suzuki LT
2508 ATV (Courtesy of American

Suzuki Motor Corporation)
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Cleaning the Engine and Draining the Fluids

Before attempting to do any work on a motorcycle or ATV, it’s ex-
tremely important that you clean the engine and the surrounding
components thoroughly with a suitable cleaner. There are many types
of cleaning agents available at automotive parts stores, as well as at
your local motorcycle or ATV dealership. You'll find that disassembly
is much easier when you're working with a clean piece of equipment.

Note: The illustrations used in the following example procedure are
courtesy of the American Honda Motor Co. Inc., and reprinted with

permission.

1 Remove the engine oil drain bolt.
This prevents oil spillage while
you're removing the engine from
the chassis.

2 If you're working on a liquid-
cooled motorcycle or ATV,
remove the radiator cap. This is a
preliminary step to draining the
engine coolant. You'll find that the
coolant flows out easier if you first
remove the radiator cap.
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3 Remove the coolant drain plug to
drain the engine coolant. This plug
is usually located on the water

pump.

DRAIN BOLT

Removing the Engine Body Components

While the fluids are draining in the appropriate containers, continue
to remove all necessary chassis and body components. These compo-
nents include, but aren’t limited to,

* Seat side covers

* Battery (on applicable models)
* Fuel lines

* Fuel tank

* Fuel tank brackets

To remove the other components, complete the following steps.

(S
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1 Remove the front and rear fenders.
This is necessary for engine
removal on some ATVs.

REAR FENDER

FRONT FENDER

(Courtesy of American Suzuki Motor Corporation)

2 Remove the coolant hoses and
switch connectors (on
liquid-cooled models).

{

RADIATOR
HOSE

(Courtesy Kawasaki Motor Corp., U.S.A.)
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3 Remove the radiator (on liquid-
cooled models). The radiator is
secured by four bolts in this figure.

4 Remove the ignition coils (on most
models).

5 Remove the carburetor(s).

6 Disconnect the crankcase breather
hose.

(Courtesy of American Suzuki Motor Corporation)
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