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Preview

Lower-end disassembly is the process of removing, inspecting, and possibly replacing engine
parts and components located below the cylinders. You may need to disassemble an engine to
make needed repairs, or you may perform a disassembly as the second major step in a complete
engine rebuild—the first step being the top-end disassembly that we covered previously.

This study unit introduces you to the procedures used to disassemble motorcycle and ATV
four-stroke engine lower-end assemblies. You'll start by learning the important preliminary steps
you must complete before starting the engine disassembly process. Then, you'll learn a simple
procedure to disassemble almost all four-stroke engines. We'll illustrate this procedure with real
engine examples. Throughout the disassembly discussion, we’ll identify the special tools used in
the process, and we'll review the function of certain engine components. In addition, this study
unit covers the reassembly procedures and the procedures to reinstall an engine into the frame.

When you complete this study unit, you'll be able to
¢ Identify the various components in a four-stroke engine lower-end assembly
¢ Describe the procedures used to disassemble the lower end of a four-stroke engine
¢ Identify the special tools used to disassemble a four-stroke engine lower-end assembly
o Identify the various inspections that should be conducted on a lower-end assembly
¢ Inspect the various parts of a transmission for damage and wear
¢ Diagnose basic engine problems based on their symptoms
e Describe the procedures used to reassemble the lower end of a four-stroke engine
¢ Describe the procedures used to install an engine into a chassis
o List the steps to take before starting up an engine following a major rebuild

e Describe the procedure for breaking in a rebuilt engine
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INTRODUCTION

The lower end of a four-stroke engine occasionally needs repair. For
this reason, it's important to understand how to disassemble the
engine right down to the crankshaft. It's also important to 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 Kawasaki GPZ 500S and a Suzuki LT 2505 ATV as the
models for most of our illustrations in this study unit. Other
four-stroke motorcycles and ATVs will 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, be sure the malfunctioning
component is located in the lower-end assembly before you remove
the engine from its chassis and disassemble it. After all, you wouldn’t
want to go to all that effort only to find out that repairing the failure
didn’t require all that work.

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. In this study unit, we’ll list the necessary
procedures to disassemble, inspect, repair, and replace worn parts in
single- and twin-cylinder four-stroke engines. Many of the
procedures will apply to all motorcycle and ATV four-stroke engines
that you’ll work on.

In your last study unit, we discussed the procedures for removing the
engine from the chassis of a motorcycle and ATV. Because the
disassembly of the lower end of many four-stroke engines also
requires the removal of the top end, we'll begin the disassembly
process with the engine out of the frame and the top-end assembly
removed.
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As mentioned before, be sure the motorcycle or ATV is clean before
you begin any disassembly work. A water-soluble degreaser can be
purchased at an auto-supply store or motorcycle shop. Use the
degreaser according to the manufacturer’s directions. Remember that
dirt or foreign particles can cause serious problems if allowed to get
into the engine’s internal working parts.

Common Lower-End Engine Failures

In the lower-end engine assembly, malfunctions commonly occur
with the engine seals, crankshaft and connecting rod bearings, and
transmissions. Following are brief descriptions of these potential
trouble areas. Being alert to the possibility of problems in one section
of an engine, while you're performing repairs on another section, will
help you become a better motorcycle and ATV technician.

Leaking Engine Seals

A leaking oil seal sometimes requires that the engine’s lower end be
disassembled. Always verify that the replacement of the faulty oil seal
requires complete disassembly before tearing down the lower end.
You can do this by referring to the instructions in 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 a
bad bearing. Bad bearings may cause excessive up and down
movement of the crankshaft, or worse, prevent the crankshaft from
rotating. Excessively worn bearings can sometimes seize, meaning
they rotate with great difficulty or lock-up completely.

Worn Connecting Rod Bearings

Connecting rod bearings allow the connecting rod(s) to pivot freely
when the crankshaft turns. Symptoms of bad connecting rod bearings
are indicated by an engine that

¢ Knocks
* Starts, but runs roughly and vibrates
* Can’t be rotated manually (It's seized up.)

Any of these symptoms necessitate the disassembly, inspection, and
repair of the lower end of the engine.
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Transmission Problems

Transmission problems are indicated by
* Difficulty with shifting or inability to shift at all
* Unusual growling or clunking sounds
* Jumping out of gear

Because most motorcycle and ATV four-stroke engines and
transmissions use a common casting, or crankcase, the procedure for
separating the engine and transmission case is similar. Any suspected
transmission malfunction should be checked out while you have the
crankcase open.

Let’s get started with four-stroke motorcycle and ATV engine
lower-end component disassembly, inspection, and repair. We've
included clutch repair procedures, even though access to the clutch
doesn’t require the disassembly of the lower end or removal of the
engine from the chassis, because the four-stroke engine clutch
assembly is susceptible to wear and failures.

FOUR-STROKE ENGINE LOWER-END DISASSEMBLY

Because we've already discussed the removal of the engine and
top-end disassembly procedures, we’ll begin this section with the
engine already out of the frame and the top end removed. We'll
provide a step-by-step method of disassembly, as we've done
previously, to assist with our explanation of the four-stroke
lower-end disassembly procedures.

Our example, for illustrative purposes, will again be a single-cylinder
Suzuki LT 250S ATV, which uses a vertically split crankcase
assembly. We'll also explain, when needed, the different procedures
used when disassembling a multicylinder model that uses a
horizontally split crankcase assembly. However, you'll see that many
of the procedures are identical when disassembling both vertical and
horizontal crankcase four-stroke engines.
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Removing the Rotor and Electric Starter

1 Remove the rotor cover. The cover
mounting fasteners have arrows
pointing to them in the figure.
Many rotor covers contain the
electrical charging system stator, so
you should be careful when
handling this component.
Although not all rotor covers
contain oil, you should proceed
with caution, as there may be some
residual oil in this area of the ROTOR
engine, even if you have COVER
previously drained the oil.

(Courtesy of American Suzuki Motor Corporation)

2 Remove the rotor nut or bolt. A
special holding tool is often needed
to keep the rotor from turning
while removing the rotor attaching
fastener. Don't attempt to
improvise. Use the recommended
tool. If you don’t, you risk
damaging expensive electrical
parts in the rotor. Above all, don’t
try to pry the rotor with a
screwdriver, and don’t hit it with a
hammer! Inexperienced mechanics
soon learn that rotors must be
handled with care, as they’re HOLDING TOOL
easily damaged.

(Courtesy of American Suzuki Motor Corporation)

3 Remove the rotor (or flywheel),
using a rotor puller, or flywheel
puller. It's also a good idea to
remove the Woodruff key from the
crankshaft. Place all these parts
together and put them aside until
you're ready to reinstall the rotor.

PULLER
TOOL

(Courtesy of American Suzuki Motor Corporation)
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4 1f the engine has an electric starter
motor, remove the mounting bolts
that hold it in place. Starter motors o -
are normally located behind the _ JPULR
rotor or flywheel. Some starter
motors use gears, while others use
a chain, as shown in the figure at
the right.

5 Remove the motor from the engine
case.

(Courtesy Kawasaki Motor Corp., U.S.A.)

Removing the Cluich and Related Components

The clutch and related components are located on the opposite side of
the engine. Disassemble them next.

1 Remove the clutch cover.
Sometimes many fasteners are
used to attach this cover, as
indicated by the arrows in the
illustration.

CLUTCH
COVER

(Courtesy of American Suzuki Motor Corporation)
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2 If you're working on a liquid-
cooled engine, remove the water !
pump. Some water pumps are RADIATOR
integrated into the clutch cover, - l ¢ HOSE
while others are a separate " ¢
component altogether.

Note: Before proceeding, check the
model you're working on to deter-
mine where the clutch springs are lo-
cated. If located outside the pressure
plate, follow steps 3 and 4. If located
inside the pressure plate, reverse WATER PUMP
steps 3 and 4. COVER

(Courtesy Kawasaki Motor Corp., U.S.A.)

3 Loosen and remove the clutch ~  CLUTCH.
spring bolts. Remove the springs SPRING
and the pressure plate. _ BOLT

S

. GLUTGH SPRING
* PRESSURE PLATE f¥

THRUST 4
BALL |

BEARING ~ % \ " PLATE PUSHERT) |3
5 Yy - .i, — -1 ' ;

4 Attach a holding tool to the clutch
inner hub, and remove the clutch
nut using a wrench.

(Courtesy Kawasaki Motor Corp., U.S.A.)



Four-Stroke Engine Lower-End Inspection

5 Remove each of the friction discs
and clutch plates as well as the
clutch inner and outer hubs.

6 Remove all idler gears. @

IDLER GEAR

RETAINING RING

(Courtesy of American Suzuki Motor Corporation)

7 Remove the crankshaft drive gear

holdi : 3 CRANKSHAFT
olding nut using the holding tool s DRIVE GEAR
to prevent the crankshaft from L 0
g s e

(‘.

pla 2 Q@'
=2 " /ch WRENCH

O)//} i F‘{‘"‘/ P ()
== ).o = “'((@

(Courtesy of American Suzuki Motor Corporation)

8 Remove the primary drive gear

and its key. KEY CRANKSHAFT

(Courtesy of American Suzuki Motor Corporation)
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L 1
OIL PUMP
/ S DRIVE PIN

9 Remove the oil pump drive gear
and the oil pump assembly. Be
careful not to lose the oil pump
drive pin.

.

OIL PUMP DRIVE GEAR OIL PUMP ASSEMBLY

(Courtesy of American Suzuki Motor Corporation)

10 Remove the gearshift shaft and its
associated parts from the engine
cases.

SHIFT DRUM GEARSHIFT
CAM SHAFT

(Courtesy of American Suzuki Motor Corporation)

Separating the Crankcase and Removing Components

We're now able to separate the crankcase halves to expose the
crankshaft and the transmission. We'll describe separating a vertical
crankcase as well as a horizontal crankcase.

Vertical Crankcase Separation

With the vertical crankcase engine design, it's mandatory that the top
end of the engine be removed before the engine crankcase halves can
be separated. This is because the cylinder and cylinder head are
attached to both sides of the crankcase assembly.

Note: The illustrations used in the following example procedure are
courtesy of American Suzuki Motor Corporation.
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1 Remove the crankcase securing
bolts, as indicated by the arrows in
the illustration.

2 Separate the crankcase using a
special puller tool similar to the
one shown in this figure.

CRANKCASE
PULLER TOOL

3 Pull the cases apart, using extreme
care. Notice that separating the
engine case exposes the crankshaft
and transmission gears, which
remain in one side of the crankcase.
On most models, washers are used
to align both the crankshaft and the
gears.

4 Note the position of each
spacer. The engine must be
reassembled with these spacers in
their original position to ensure
correct alignment of the crankshaft
and gears.
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5 Remove the transmission by
removing the gearshift fork shaft,
as well as the cluster of transmission
gears, shift forks, and the gearshift
drum. Be careful not to misplace
any transmission parts!

6 Remove the crankshaft using a
crankshaft pulling tool.
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TRANSMISSION SHIFT FORKS
GEARS

y@ \\x_

@ > "'l K\
—

GEARSHIFT GEARSHIFT DRUM

FORK SHAFT

Horizontal Crankcase Separation

With the horizontal crankcase engine design, you aren’t required to
remove the top-end components unless you're going to remove the
crankshaft assembly. This is because the cylinder and cylinder head
are attached to only one crankcase half (usually the top half). If, for
example, the transmission requires repair, it's not necessary to
remove the top end of the engine in most cases. If you don’t have to
remove the top-end components, you'll save you a considerable
amount of rebuild time.

Note: The illustrations used in the following example procedure are
courtesy of Kawasaki Motor Corporation.

1 Remove the oil pan. Notice the
O-rings when taking the oil pan off OIL PAN
the bottom crankcase.

RELIEF VALVE

O-RING

LOCATIONS OIL PRESSURE SWITCH
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