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ABSTRACT

Maintenance and repair data from the Gallup Motorcycle Survey are
analyzad and test intervals for the emission and durability data vehicles
are determined. Scheduled mainfcrance intervals and the type of main-
tenance allowable for the durability vehicle are recommended. Major
engine repairs are also analyzed.
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INTRODUCTION

This repcrt presents information onr routine and major maintenance
of street legal motorcycles. .

The Gallup Motorcycle Survey provided information on the frequency
of maintenance performed con motorcycles. The questionaire asked how
often the spark plugs were changed, the engine tuned up, the valves
adjusted or cylinder head decarbonized, and the carburetor cleaned or
disassembled. Answers in terms of miles or time (i.e. every 2 months,
etc.) were obtained. :

The questionaire also asked how many miles were on the motorcycle
when various major repairs were first performed. Major repairs included
pistons and rings, valves, bearings, and carburetor replacement or
rebuilding, '

Based on the average maintenance intervals and the useful life,
test intervals for the data and durability test vehicles were determined.
The major repair items were examined to determine if any major repairs
were likely to be necessary within the durability demonstration distance.

The analyses performed are based on street and dual purpose motor-
cycles with working odometers.



SUMMARY AYD CONCLUSIONS

o

The scheduled maintenance intervals are 3000 km (< 170 cc) and 4000
km (> 170 cc), and are based on the average interval between tune
ups.

Cylinder head decarbonization should not be allowed as scheduled
maintenance.

Test points for the durability data vehiclés are every 1500 km
(< 170 cc) and 5000 km (> 170 cc). A minimum of 12 emission tests
will be required for each displacement category.

Within the useful life distance, there is a significant chance
major engine repair will be required. It is expected that engine
reliability may be a problem for the durability vehicle.



.DISCUSSION

Routine Maipntenarnon

The Gallius
at whicn routi
asked how o

y inciludnd tour questions cencerning the frequency
snance vwas performed. Each motorcvele ownar was
owing was done te his or her motorcycle:
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. Change or clean plugs

. Engine tune up

. Decarbonizing the cvlinder head or adjusting the valves
. Disassemple and clean the carburetor
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The owner could give several types of answers by responding with a time

(i.e. once a year), a distance (i.e. every 2000 miles), or a negative
answer such as ''mever", "haven't done yet", '"don't know", etc.

For question c, it was assumed that only the 2-strokes required
decarbonization and only the 4-strokes required valve adjustments.

Table 1 presents the average distance and median time at which
routine maintenance was performed. The statistics are based only on
motorcycles for which maintenance was performed, that is, the "don't
knows", "not yet" answers were not included.

Table I

Frequconey of Routine Maintenance
(Based on thos. Performing Mazintenance)

Average Distance, km Median Time, mo.
> >

Type of Maintenance < 170 =170 < 170 — 170

a. Plugs 1771 359 6 4-5

b. Tune up . 2771 4009 12 12
c.l Decarbonize head
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d. lean ca. uriter 405 h 7010 L2 12

Also of interest is the peércent of the population which actually
performed the routine maintenance. Table II presents these data for
those motorcycles with at least as much accumulated distance as the
average distance at which maintenance was performed (from Table I).
Thus motorcycles with low accumulated distance, which may not have
needed routine maintenance vet, are excluded.



Table 1T

Percent of Population Performing Maintenance
(Based on Mcrorcycles with Accumulated Distance > that shown in Table I)

Percent
. >
Type of Maintenance - < 170 cc — 170 cc
a, Plugs : 77 85
b. Tune up : 65 - 78
c.l Decarbonize head (2-stroke) 41 44
c.2 Adjust valves (4-stroke) 49 58
d. Clean carburetor 51 49

Table II shows that the majority of the population has performed
plug changes and tune ups, about one half has performed carburetor
maintenance and adjusted valves, and less than one half has performed
cylinder head decarbonization. Although a tune up normally consists of
plug, ignition, and valve maintenance, the data indicate plug changing
or cleaning occurs more frequently and valve adjustments less frequently
than the tune up.

Based on these data, the average tune up interval is chosen as the
interval for allowable scheduled maintenance for durability vehicles.
- The allowable scheduled maintenance intervals are,

< 170 cc 3000 km
> 170 cc 4000 km

and include ignition and spark plug waintenance, and valve and car-
buretor adjustrants.
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Including valve adjustments as part of the tune up (at a shorter
frequency than the data indicate) is based on similarity to the LDV
procedure and simplification of the durability test cycle.

Although carburetor disassembly and cleaning is performed by one
half the population at a distance less than the durability distance, it
is recommended that carburetor disassembly and cleaning not be allowed.
(Idle speed and mixture adjustments may be performed at the scheduled
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maintenance points.) Due to the accelerated rate of mileage accumu-—
lation, it is less likely that carburetors will need cleaning and
disassembly.

.To allow cylinder head decarbonization of 2-stroke engines as
scheduled maintenance means access to the combustion chamber must be
allowed, which is currently forbidden in the LDV procedures. The Gallup
data, however, indicate that this maintenance is performed by a signifi-
cant pertion of the population. The pros and cons of allowing cylinder
head decarbonization are presented below:

Pro: - Gallup data indicate over 40 percent of 2-stroke motorcycle
owvners perform decarbonizatiomn.
~ Decarbonization is recommended in the owners manual of most
2-stroke motorcycles,
~ Decarbonization of 2-strokes requires only the removal of the
cylinder head; other engine components are not disturbed.
Con: - Decarbonization requires access to the combustion chamber.

- Decarbonization affects emissions., (The presence of carbon
deposits may increase HC and NOx emissions.)

- Less than one half of the population of 2-stroke owners
verforms decarbonization.

- Controlled motorcycles are less likely to need decarbonization.

The arguments against allowing cylinder head decarbonization outweigh
those in favor of it, and therefore it is recommended that cvlinder head
decarbonization not be allowed as scheduled maintenance. DBecause this
decision is partially based on the survey question, which may have been
confusing (a larse number of "don't know" replies occurred), tha -uestion
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Test Intervels - Tmission Dana Vehicle

14

The recommended test points for the emission data vehicle are:

70 cc 0, 2500 im-
70 cec 0, 3500 km

The final test point was chosen to be at as large a distance as possible
to allow emission stabilization while not exceeding the scheduled
maintenance distance. This reasoning was used because no information on
‘emission stabilization of motorcycles was available. '

Test Intervals - Durability Data Vehicle-

The durability data vehicle test points were chosen to minimize the
number of emission tests while still providing enough data points to
determine the deterioration factor. The test points are shown in Table
III. ' ' ' -

~ Table IIT

Durability Data Vehicle Test Points, km

<170 cc 2170 cc
-0 ' 0
1560 5000
3000 10,000
4500 15,000
6000 20,000
7500 25,000
9000 30,000
- 10,500
12,000
wt Torhar o aT st ocours Ghan gl sohefuleg madntooeco: opoints ,
cuLneice wiin duracilicv test odoints.  Siace on emisaion fest i3 required
before and after maintenance. the minimum number of emission tests
11 be ' '

required wi

Forimotorcycles with displacements'greater than or equal to'170'cc, the
number of tests could be as many as 20 if the manufacturer chose to
perform.scheduled maintenance at the minimum allowed interval of 4000
km.. o



No schaedulsd ~aintoranas snall he performed after the following
ccumulated distances:
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The tolerance on the test pocints is 250 km.

Major Pepairys

The Gallup Survey asked motorcycle owners what distance their
motorcycle had accumulated when piston and ring repairs were done the
first time. The question was repeated for bearing and valve repair.
The owner was also asked how many miles were on the motorcycle when the
carburetor was rebuilt or replaced.

The data were analyzed for original owner motorcycles only, because
for those motorcycles purchased used, the first time a repair is required
for the current owner may not be the first time the repair was performed
on the metorcycle. Table IV shows the percent of original owner motor-.
cycles which required repairs and have accumulated distances greater
than or equal to the useful life.

Table IV

Incidenre of Major Repair
les with Accumulated Distance > Useful Life)

(Original Owner Moteroycl

Percent
- - >
True of Raralr <170 cc =170 ce
tatons & Rings . 21 : 23
T3 (2-strolay _ 12 4%
BT 0 - 22
2 Lo
il ool 5 22

1 12,000 km for < 170 cc, 30,000 km for > 170 cc.

Valve repair for 2-stroke engines is assumed to be repair to reed
or rotary valves.



-6-

The duva %ot taazt for each major vepair item, less than one
quarter of thes. mctorcycles exceeding the useful life distance has
required that specific repair. Table V presents the percentage of
. motorcycles needing nc major repair of any type during their useful

life.

Table V

Motofcycles Requiring No Major Repair
(Original Owner Motorcycles with Accumulated Distance > Useful Life)

Percent
< 170 cc 61
> 170 cc 5l

The data in Table V show that slightly more than one half of those
motorcycles with accumulated distance greater than or equal to the
useful life have required no major repairs. The other one half have
required at ‘:u.:t one cf the major repairs.

"imally, the average accumulated distance at which a majer repair

i 3t reguired is shown in Table VI. These data are based on all
vorizin:l owner motorcycles without regard to the accumulated distance.

Table VI

D3

lstance at which Major Repair was Required
(Original Owner Motorcycles)

Pistence - ko
Pistons and Riangs 4343 10,948
- ‘ XU T.mec
VALV EE L h—mnrakae) 4797 19,5812
Bearings 4618 : 13,400

Carburetor 3940 12,500
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Jrom the daca mresentii in Tables IV - VI, it can be deduced that
thera is a good chance that a major internal engine repair will be

uired by the time a motorcycle accumulates the useful life distance.
is assumes that the distance accumulation occurs over the normal
ifetime of the motorcycle, whieh is 5.5 years for small motorcycles and
.3 vears for large motorcvcies. With the accelerated distance accumu-
lation and rigorous maintenance of the durability vehicles, it is
expacted that the probability of a major repair being needed will be
reduced. 1t remains, however, that reliability may be a major problem
for the durability vehicle.

Limitations of the Major Repair Data

The use of survey data to analyze major repairs, which may not have
occurred recently and require estimates of what mileage the repair
occurred at, limits the confidence of the results. Because only a small
percent of the sample population is high mileage motorcycles, and due to
the limitation of considering only original owners, the sample size used
was small. There is also the limitation that motorcycles which have
accumulated the useful life distance (which these results are based on)
tend to be motorcycles which are 5 to 10 years old. It is possible that
the reliability of a current model year motorcycle may be much different.

The analysiz of major repairs will be repeated if more useful
information such as fleet or service data become available; p0551bly
such data will appeaar in the commerts to the NPRM,
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