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This study unit introduces you to the procedures used for disassembling the lower end of a
two-stroke air-cooled or liquid-cooled motorcycle engine. Lower-end engine disassembly is a
process in which all of the engine parts located below the cylinder are removed, inspected, and
replaced when necessary.

The lower end of an engine may be disassembled to make needed repairs, or as a part of a
complete engine rebuild. For a complete engine rebuild, the lower-end disassembly and
inspection is done after completing the top-end disassembly and inspection as described in the
previous study unit. During an engine rebuild, the engine is completely cleaned and restored to a
“like new” condition, using new parts when necessary.

This study unit begins by teaching you the important preliminary steps that you must take before
disassembling an engine. You’ll then go through a sample disassembly procedure to familiarize
you with the steps used to disassemble almost all two-stroke engines. This disassembly
procedure is illustrated with real engine examples.

Throughout the disassembly discussion, we’ll point out the special tools that are used in the
process and provide you with some review information about the function of certain engine
components. Following disassembly, you’ll learn how to inspect the two-stroke lower-end engine
components. Finally, you’ll be led through the lower-end reassembly procedure and the process
to reinstall the engine into the chassis.

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

� Describe the procedures used to disassemble the lower end of an air-cooled or a
liquid-cooled two-stroke engine that has a vertical crankcase design

� Identify the special tools used to disassemble the lower end of a two-stroke engine

� Visually identify the components in the lower end of a two-stroke engine

� Inspect the various parts of the crankshaft and transmission for damage or wear

� Describe the procedures required to reassemble the lower end of a two-stroke
vertical-split crankcase-design engine

� List the steps required to install an engine into a chassis

� Describe what checks you should make before starting a rebuilt engine
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INTRODUCTION
The lower end of a two-stroke engine is a section of the engine that
often needs repair. It’s important that you understand how to
disassemble the engine right down to the crankshaft. It’s also
important that you know how to inspect the engine, do any necessary
repair work, and reassemble the engine correctly. In this study unit,
you’ll find a step-by-step description of what to do, when to do it, and
how to do it.

We’ve used a Suzuki DS 80 air-cooled motorcycle and a Suzuki RM
125 liquid-cooled motorcycle as the models in most of our
illustrations in this study unit. Other two-stroke motorcycles and
ATVs may vary somewhat, but the basic principles of disassembly,
repair, and reassembly remain the same.

Repair of the lower-end assembly always requires that the engine be
removed from the chassis. Therefore, you should first be sure the
malfunctioning component is located in the lower engine
assembly. After all, you’d never want to remove an engine from its
chassis and disassemble it completely, just to find out that the failed
component didn’t require any major disassembly.

Common Lower-End Engine Failures
The following is a brief discussion of some areas in the lower-end
assembly where malfunctions commonly occur.

Leaking Engine Seals
A leaking oil seal sometimes requires that the engine’s lower end be
disassembled. Always confirm that the replacement of the faulty oil
seals requires complete disassembly before tearing down the lower
end. You can do this by checking the appropriate service manual
before you begin the work.

Worn Crankshaft Bearings
Crankshaft bearings are used to mount the crankshaft assembly into
the crankcase. Bearing failure is indicated by a rough, growling
sound. Use a mechanic’s stethoscope to help pinpoint the location
of the bad bearing. Bad bearings may also allow excessive up-and-
down movement of the crankshaft, or even prevent the engine from
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rotating. Very bad bearings can sometimes seize, meaning that they
rotate with great difficulty, or not at all.

Worn Connecting-Rod Bearings
Connecting-rod bearings are used to allow the connecting rod to
rotate as the crankshaft assembly turns. The following are some
symptoms of bad connecting-rod bearings.

� The engine knocks.

� The engine starts, but won’t run freely.

� The engine can’t be rotated manually (it’s locked up).

Any of these symptoms will necessitate disassembly and repair of the
lower end of the engine.

Transmission Problems
Another reason to disassemble the lower end of an engine may be
because of transmission problems. Both the engine and transmission
of most two-stroke motorcycle and ATV engines are contained in a
single casting (engine case). The procedure for separating the case is
similar for most engines.

This study unit includes the disassembly, inspection, and assembly of
the transmission. Any suspected transmission malfunction should be
investigated while you have the engine case opened. Because the
clutch commonly wears out in a two-stroke engine, we’ve included
clutch repair procedures, even though the clutch doesn’t require the
disassembly of the lower end or removal of the engine from the
chassis.

Repair Procedures
Being alert to other problems when you’re performing repairs on an
engine will help you to become a fully competent motorcycle and
ATV technician. In this study unit, we’ll list the necessary procedures
to disassemble, inspect, repair, and replace worn parts in single-
cylinder two-stroke air-cooled and liquid-cooled engines. Most of
these procedures also apply to other motorcycle and ATV two-stroke
engines that you’ll work on as a technician.

As we’ve mentioned before, be sure that the motorcycle or ATV is
clean before you begin any disassembly work. Use a water-soluble
degreaser, which you can buy at a motorcycle dealership. Use the
degreaser according to the manufacturer’s directions. Remember that
dirt or foreign particles can ruin your repairs if allowed to enter the
working parts of the engine.
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The disassembly of the lower end of a two-stroke engine requires that
the top end be removed first. Therefore, we’ll assume that the top end
of the engine has been removed, using the procedures in the previous
study unit.

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.

Before we can disassemble the lower end of the engine, the engine
must be removed from the chassis. So, let’s get started by learning
how to remove the engine, and then we’ll learn how to inspect, repair,
and reinstall the engine.

TWO-STROKE ENGINE REMOVAL
As we discussed in the previous study unit, the two-stroke engine
top-end assembly can be removed and inspected without removing
it from the chassis. However, to disassemble the two-stroke engine
lower-end components, such as the crankshaft or transmission, you
must first remove the engine from the chassis. The procedure to
remove a two-stroke motorcycle or ATV engine from its chassis is
quite simple when a systematic approach is used.

The procedure to remove most motorcycle engines from the chassis is
consistent in that certain parts are removed in a pattern. This pattern
generally applies to all makes and models of motorcycles and ATVs.
The parts to be removed usually include, but aren’t limited to, the
following:

� Battery (when applicable). This is a safety measure to prevent a
possible fire due to an accidental spark igniting spilled gasoline.

� Seat and frame covers

� Fuel tank (to free control cables, or to access a top engine-
mounting bolt)

� Fairings and bodywork (cosmetic covers)

� Chain

� Control cables
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