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CHARACTERIZING A TEST SURFACE FOR
MOTORCYCLE SIDE STAND RETRACTION
PERFORMANCE TESTING

This recommended practice is intended for use only in characterizipg test

s used in motorcycle side stand retraction testing’ (SAE J15(78). The
equipmant and procedure described in this recommended ‘practice yieflds
repeatdble results in characterizing test surfaces cin'a way found [to be

to retraction performance. The test resuld®s obtained with| this
procedure do not necessarily correlate with measurements obtained with other
frictign measurement procedures which have been/developed for othey purposes.

2. INTRODUCTION:

The refjraction performance of a side stand/motorcycle combination [is related
to the [frictional characteristics of-ithe test surface. For this rleason, it
ts impdrtant to have a standardized-and repeatable method of characterizing
test surfaces used for motorcycle side stand retraction performance testing.
This recommended practice describes a durable, economical, and repeatable
method [to characterize frictijonal distinctions of pavement surfacefs.

3. PURPOSH:
The purjpose of this recommended practice is to establish a uniform method of
charactlerizing the.frictional characteristics of pavement test surffaces used
tn motgrcycle side stand retraction performance testing.

4. APPARATUS:

4.1 Carpell Sled: The apparatus shall consist of a "carpet sled", whigh is a
piece of 15X 15 T (APPTOXTMAtETY 6.0 X 6.0 TV pIywood approXimately
1.9 ¢m (3/4 in) thick. Covering one 15 x 15 cm face shall be a 15 x 15 cm
piece of carpet meeting the requirements of 4.4. The backing of the carpet
shall be affixed to the plywood with strong adhesive. Screwed into the
middle of each edge of plywood shall be a small eye in which a piece of
chain approximately 30 cm (12 in) long can be hooked onto. The opposite end
of the chain shall be attached to a force measurement device such as a
spring scale,

SAE Technical Board Rules provide that: “This reportis publishied by SAE to advance the state oftechnical and engineering sciences.
The use of this report Is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.
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4'2

4'3

4.4

6.2

6.3

Force Measurement Device: A force measurement device such as a spring scale
or equivalent device shall be used. The device shall be configured so as
not to contact the test surface when it is used to pull the sled according
?oosch$0356ibf;he device shall indicate force with a minimum precision of

Carpet Sled Helght: The sled shall be weighted with a sack containing sand,
leadshot, or similar "shape conforming" material. The total weight of the
loaded sack, sled, and chain shall be 45 N + 1.0 (10.0 1bf + 0.25) when
¥e1%hed with the same force measurement device which is used for the pull

es 1

Carpef] Specifications:

Stiltch count -~ 8.5 stitches per inch
e helght ~- 0.250 in average pile thickness
face texture -~ textured level loop

Machine gage -~ 5/32 in
Yarp density -- 30 oz yarn/in2

The specifications describe a commercially available, industrial |grade of
indoor| carpeting. If possible, carpetCthat matches the 1listed
speciffications exactly should be used. In the event that substitfution

becomels necessary, the parameters,“which are most significant for| carpet
sled performance, are identified with an asterisk (*). The carpet that
matches the most significant parameters shall be used.

A one-tlime break-in {s<needed for new sleds. Do this by pulling the weighted
* approximately )60 cm (2 ft) three times from each hook on ja pavement

using it

(5 and atEX : , actual
weight of the masses within +1 0 N (+0 25 lbf) for each of the two masses.
This calibration procedure shall be performed three times to ensure
repeatability.

Temperature Limits: The ambient temperature during the measurements of 6.4
shall be between 0 and 30°C (32 and 86°F).

Surface Specimen: An individual specimen of the test surface shall be a
circular area 100 cm (approximately 39 in) in diameter. Clear any loose
debris from the surface specimen, i.e., sand, gravel, or dirt. The surface
specimen shall be dry and level.

=== Distributed under license from the IHS Archive
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6.4 Me
6.4.1

6.4.2

6.4.2.1

6.4.2.2

6.4.3

6.4.4

6.4.5

7.
7.1

asurements:

Place the weighted carpet sled on the surface specimen with the

fully contacting the test surface. The carpet shall be dry.

Keeping the connecting chain paraliel to the test surface, pull

carpet

the carpet

sled across the test surface in the direction of travel of the motorcycle

with the force measurement device.

(12 in) and not more than 50 cm (20 in) across the test surfa
remaining within the test specimen area.

The carpet sled shall be pulled at a steady speed sufficient
oth movement, without intermittent stopping or jerking and
ngt more than 5.0 cm/s (2.0 in/s).

After 5 cm (2 in) of travel, the force required ‘to pull the sle
remafinder of the test distance shall be observed and recorded t
nearest 1.0 N (0.25 1bf). The initial 5 cmc(2 in) of the test

fgnared to eliminate acceleration of the sled from rest as a fa
force measurements.

The |steps of 6.4.1 through 6.4.3 shall”’be repeated five times f
the [carpet sled's four sides. The first two measurements for e
iscarded and the last threecmeasurements for each side are

: The Carpet Sted Ratio for the test surface
ned as the sum of the twelve recorded carpet sted pull forc
urements dividedtby twelve times the measured pull sled wei

2 Individual Measurements
Sled Weight x 12

Carpet Sled Ratio = Sum of 1

REFERENCES:
SAE J1

578 JUN89, Motorcycle Side Stand Retraction Test Procedure.
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RATIQNALE: ’

the frictional characteristics of the test surface. For this reason,

motorcycle side stand retraction performance testing.

performance. Among the tests examined were:

-= American

Skid Resjstance of Paved Surfaces Using a Full-Scale Tire

-~ American
ASTM E 3t
Pendulum

-~ moetal ti

~= American
Measurin

Society for Testing and Materials tire pendulum teston-
)?-82, Measuring Surface Frictional Properties Using the Br
ester

p friction coefficient test

Society for Testing and Materials sand patch test -- ASTM
j Surface Macrotexture Depth Using a Sand Volumetric Techni

During the early development of SAE J1846, the.task force thought 1t w
necessary to use a separate frictional measure and a macrotexture meas
distinguish|the test surface characteristics that affect motorcycle si
retraction performance.
the tire pendulum test required costly or unwieldy equipment. The tas
wanted to ayold such specialized equipment if 1t would be possible to

characterize important surface characteristics through other methods.

As a result] the Carpet Sled Ratto (CSR) test was developed. The CSR
proven usefyl in providing an indication of both the frictional and ma
characteristics of a test surface. Specifically, the task force deter

The retraction performance of a side stand/motorcycle combination is r$la¥ed to
5
fmportant to have a standardized method of characterizing test surfaces used for

The Side Stand Retraction Task Force examined existing surface frictional
measurement techniques to determine if any might be appropriate for determining
the test surface characteristics that affect motorcycle side stand retraction

E 274-79,

tish

£ 965-83,
ue

puld be
ire o
le stand

Frictional measures such as the ASTM skid number test or

. force

test has
Crotexture
hined that

test surfaces with a CSR-of 0.50 to 0.55 had frictional and macrotextu

| characteristics, which.provided a challenging test surface for side stg

[ retraction performances
| Following the development of the CSR test, some task force members fel
| test which attempted to more closely replicate a side stand foot conta
| pavement surface should be used Some work Was done to develop a test
| consisting of—&an - i i i :

| create a downward force of approx1mate1y 45 N (10 1bf), contacting the
| surface.
I

SAE J1578 by developing two surface friction test methods.

'€

ting a
device

test

This test may hold promise for the future, but the task force elected
to concentrate test development efforts on the CSR test rather than delay

— " Distributed under license

from the IHS Archive



https://saenorm.com/api/?name=30d026d77202334eeafc72dbff7b4c3c

SAE Jx1L44b 89 WE 8357340 0040210 & W

Advantages of the Carpet Sled Test

A major advantage of the carpet sled test over other test methods is its ability
to characterize test surfaces reliably and with easily available equipment. As
used by the task force members, a common fish weighing scale proved adequate for
force measurements. Carpet sleds are not commercially available, but the
materials to make a sled are readily available.

The carpet used to make the carpet sleds used by the task force was an industrial
grade indoor carpet manufactured by Holitex, 300 N. Baldwin Park Blvd., City of
Industry, CA, and distributed under the commercial description of Portheon
527-156 Attica Grey carpet. Sample 15 x 15 cm pieces of the reference carpet may
be obtained by contacting Leo Lake at Yamaha Motor Corporation, U.S.A., 6555
Katella Avepues ; ;

The durabilfty of the carpet sled has been found to be quite good.
Disadvantages of the Carpet Sled Test

The major dfsadvantage of the carpet sled test is its sensitivity to cqrpet
specificatipns. Although a sufficient supply of carpet exists to make|a large
number of aflditional carpet sleds, some users may choosé to use a different
carpet for their carpet sled. As specified in the recommended pract1c§, CSR
results are[most sensitive to stitch count, pile height, carpet surface texture,
and face yarn type. A higher carpet pile height yields a higher CSR. |A Tower
stitch count yields a higher CSR.

When tested|with a variety of carpet types,(the CSR of a given surface|was found
to vary by 4% to +21% for all the carpet.samples, and by -4% to +21% for carpets
closest to meeting the essential specifivations outlined above.

Because sidp stand retraction is affected by test surface characteristjcs,
because tesf surface characterization by the carpet sled test is affected by the
carpet on the carpet sled, and-because an ample supply of the referencg carpet is
available from a single source,”the task force recommends using the reference
carpet except in the most unusual circumstances.

Another minpr disadvantage of the carpet sled test is its tendency to evoke a
humorous response in «veviewers or users in their first introduction to|the test
method. Experienced<users, however, appreciate the simple elegance of|the test's
ability to provide-useful and usable data.

Comment on Speeific Sections

4.1 and 4.3 Carpet Sled and Carpet Sled Weight: A 15 x 15 cm size, and 45 N test
weight were chosen because these closely match the 6 x 6 in, 10 1bf size and
weight of the sleds used during development of the CSR test. The size and weight
of the equipment makes it handy to carry around during testing.

Distributed under license from the IHS Archive
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4.4 Carpet Specifications:
6.2 Temperature Limits:

surface may

ambient temperature 1imit of 0 to 30°C (32 to 86°F) was specified.

This was discussed above.

Some task force members noted the CSR results
depend on the temperature of the carpet sled.

for a test

For this reason, an
CSR values

tend to increase with decreasing temperature, perhaps because of increasing
stiffness of the carpet fibers.

6.4.2.2 Pull Speed:
consistent force measurement results.

spacified.

Some task force members obtained good results with a crank

which ylelded steady and slow pull speeds.

6.4.4 Numbe
for the fir
readings.

readings pe

6.4.5 Carpe
pull force
is called t
wanted to s
and are to

RELATIONSHI
Not applica

APPLICATION
This recomm

t two pulls on a side of the carpet sled were higher than
or this reason, five pulls per side are required, with-the
side being discarded.

Sled Ratio (CSR): The CSR is defined as the sum of the 1
easurements divided by 12 times the carpet slediweight. T
ne CSR, and NOT the coefficient of friction, betause the ta
necify clearly that the results were derived«from the SAE 1
pe used only for SAE J1578 testing.

P_OF SAE_STANDARD TOQ ISO STANDARD:

ble.

onded practice 1s intended -for use only in characterizing t

surfaces uspd in motorcycle side stand retraction testing (SAE J1578 J

Motorcycle

described 1
characteriz
performance
correlate w

REFERENCE §
SAE J1578 J

5ide Stand Retraction Test Procedure). The equipment and p
n this recommended practice yields repeatable results in
Ing test surfaces in-a way found to be related to retractio
1 th measurements-obtained with other friction measurement p
ECTION:

UNB9, Motorcycle Side Stand Retraction Test Procedure

A slow and steady pull speed was shown to yield the most
For this reason, a maximum speed is

device

e readings
subsequent
first two

D recorded
his ratio
sk force
B46 test

bst
NS89,
rocedure

N

. The test results obtained with this procedure do not necpssarily

rocedures.
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