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BRAKE SYSTEM TEST PROCEDURE--SNOWMOBILES

.' .

I

1. SCOPE: This SAE Recommended Practice establishes a uniform procedure for the
leve1 surface testing of hand-operated brake systems ,on recreat iona1
noncompetitive sno.wmobiles.

2. DEFINITIONS:

2.1 Brake Lever Force: A steady force applied,in a direction normal to the
handle grip in the plane of rotation of the hand brake lever at a distance
no more than 1 in (25.4 mm) from the end of the control lever. Refer to
paragraph 5.3.3.

2.2 Dece lerat ion: Average rate of change of vehicle speed during stopping
time. Numerically equal to the initial vehicle speed divided by the
stopping time. Does not denote instantaneous deceleration at some time
during brake application.

2.3 Average Deceleration: Refers to the average of the above decelerations over
the required number of tests.

2.4 Initial Vehicle Speed: Steady-state vehicle spee,d immediately prior to
brake application.

2.5 Stop Interval: Distance or time between successive ~r~ke applications.

2.6 Stopping Distance: Distance vehicle travels from position where brake is
applied to position where vehicle comes to a stop. 0

2.7 Stopping Time: Elapsed time between initial brake application and when
vehicle co~es to a stop.

2.8 Turf: A consistent and reasonably uniform grassy surface. In this context,
does not include root structure. .

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state oftechnical and engineering sciences,
The use ofthis 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 leastevery five years at which lime it may be reaffirmed, revised: or cancelled. SAE invites your
written comments and suggestions,

Copyright 19 8 4society of Automotive Engineers, Inc.
All rights reserved.

Printed in U.S.A.
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;~.<:;' 'PURPOSE:' '; Thi s. :p'r~ce1u ~~ ~o~lers':~ ."!~thod of testi ~g }D9~<?~i1e~" on'·fu~f· ' .~
I Turf lsrpreferred'ov~r.snow because"test repeatab111tYJis,more.easi1y:.~ '~:'~~-':':'~=
t \obt~i~nLed •.> .....I:n. "a?d,iti 9n, tests shall ~e conduc~ed under wi nter con~itions to

ensu re ·that the 'brak lng',systemsJrema1n\operatl ve and that the vehl c1 e has no I
undue tendency to lose stability, overturn, or swerve out of a test lane 4 ft

---(1:2-m)wiae"r than~ the·~vehicle""when.. the"brakes-are-app1 ied'.-'The·purpose· of-··-- J
the recommended practice is to establish brake system capabilities with j
regard to dece 1er~~,i o~,~.Or:,I,st~PP~ ng d.i.~~a~s~~v~,~su~ >a~~l.i ~d brake 1ever force,
as affected by veh1cle"'speed, brakeJtemperature~~and~usage.

4. INSTRU~[NTATION: Instrumentation is required to make the following .
-- Ct 't observations:- 'f'- -:1 -. -'~ --- - ---'-'-- "

;.I, ' t U 1 ~: IlJ jJ:' -, v I L; '1'1 Q rnlj 6 Z~ rl2 r , r; ~ ;> ~ ",' j r:; J 6"(q C.J (U ~ :' .'" oJ ) ,1 :. .\ '- <' ',. :' ~ nJ 2 • r ,
Brake {eve~~forC'€''''wfthCan'accuraicy00f~+5%~q(rh'T:''' TO n:.rt~~i l.)),.·ti!i~ :-:'-!~ :
Specified vehicle speea with an accuracy of +2 mptir(3:'Km/h).l-:;'Hj~~"'J:::-.1':);1 i

Actual vehicle speed with an accuracy of· +1 mph (2 km/h).2 . j
Stop interval with an accuracy of +0.05 mTle (0.1 km) on distance1rTIrll~~Q.S (

+5 1s on r time • . , h ..'~ -
Stopping _di starlce;or'stopping r tlme wiih:anvac'curacy of +5%>~-.!.1\3J '::.>0,8 r. ~
~cUrrent time with"ari)\accuracy (jfJ+30 s~rj6jo1 to '~lrI.:: :lIt r:f ~hQ ~h~ljrl
AJhtiientqiemperaturel'~ittPan,laccurdCY of+io{T(6,l5°C)~~) d r n;.,;j ,l"fO"1 01'1

Deceleration (optional) - may be useful as a guide or indi'C{tor.r1 Q61Q6"f,':'

5. GENERAC'~iNSTRGCTI'ONS:t;)(:;zSl:>rrl9v to -:;~"lGrb lc J:","l '1(2f:"t;",,\ :,·;t)rj5'1')~·):J~'l S. S
. _.,~ "'- ... ~~ ...: .)t;)9q=! 9f:)rriS\I r sr:trnt 9f1.t f)j TE,.!:V.l '{r r 5Jti~1;:;if-':;'~~~.-t

5.1 Br[k~ Assembi'y';l;:lr Brak~sJsHa il')6e~prepar~d:' an"d'lad3ustea' in a'ccordancet ~ii th
the vehicle manufacturer's standard specifications~)b:>r!'iq6 ~A':>'ui i?:1 .... ;Jb

5:2'.'''v~H'i~i~"iT~stSweight: ::T~sts s~ai-l 'J be~~on'dtc-fed1w1 th~ ~thtt;vehricler!Jo':'a':d~~~to :a ~
test weight as detennined by the following fbnnu'la:~ l:;GiiU!1 09'1llJP91 :'jj'

of 10r'1q '{f9}tr1J3(;i':Jr w';~t:lC :+.ri653'(+51~s':-'tb69J~ :b~9gl ~r.Jtr19V rsrH:rl i\.~
- .';Oi J5=>: i qq5 9-;~rni

where:, ~,,= ,tesj: w.eight, ,l.~_.. . ", ._
• ~ II U I J nCr ,-q,!" b'~'" ". h"t' 2 1' b--,)tl h ·"I"hq : .+cJ~th">tll- .. "htT '" f' ,th 'i 'hr.. '1' :1 +~. th:'l'·12 ~ ~-cur we1g , ,w 1C lS e we1g 0 e ve 1C e,,:W.1::._.. .

• ,I -d :., standar,~ equipment, ,inclUding maxJmum capacity .of f~el and oil
cr 5116 I 91~fl.1 'w'i'thl 'a;.Jtcita11 aecitracy 'wi thfii' +5 ·1 b"l UU ;.' ~.~.§,:!,J:! L: grif qqr}j2 a. S

S = the vehic1e!s''de'sig'neo'rse"atfn-g" capacity' f\Of H.:=oq o:t b?if :jq6

n~ri',: t;n5 noi:tGJi'fqqs ':i;i5'~(1 isrHilf n9-:l'::!J:id 9:)i1 b52(1';[3 :')",!"T ·~;"lrq5t'J2 \.~

w = C + 75.(+2) S .qn:t~ I) o~ ~gr,,;:i 1',;rr19V

~j)(9trh~Jre?:~nw fI=T tesf)"w~"'i9j,i',21"'~~ ftT'foHnl! 'tr~h1l0Zii:~1 bnE :tI'l'd2 rZro, i\ : -t1uT 8. S
C = curb weight, kg, which is th€·wefglit70fCthe';vehicle~wi.th90b
standard equipment, inclUding maximum capacity of fuel and oil with
a total accuracy within ~2 kg

_-.__l-For~example,-i f.·,a •.test.ca Us..for:~,an_i niti al_vehi cl e..speed_of_20_mph ~ ._
(32 km/h), a speed less than 18 mph (29 km/h) or more than 22 mph

.<:'I:''''s;4. 00n«35'·I.' '/1.:'):' ;--.'l,;, "t"'" ,..., t""b'l,-,J'/IL:'r'''"OU(L 4"1i!'''' ·It..,,·, ..,·:) q'IP"~; ',.. .. ' - ",
"(l~1P"",I"1 "mil 1S no accep a e:', :. -. ' . ,··v." ~,""¥. ,h, " ... ·2' ,If ~~·'l·-\,. .,.- IJ, .. ~"'. '.I,_.Jb'_"'f~' ·'·~'·~I'.'· ,lJGt,.,'i ... ·lhdp1~~' ... ·~tr, ..,·t••v;"'···~' "·'f';4; -1-'''''''' ~,.,,' Il

For example, a recorded actual speed of .21 mph\ (34.(km/ht,.s~ouJ.d,be" .,,:
accurate within +1 mph (+2 km/h).

lUOY i.... ,~~ ',',~ 3Av l..'_ .'~fh.):.. 7"'~~'VJ' ,r ~-. "~ . - :.t ,-;" ..... f" t ",:;, <1.'1 J:;t.,. , .... ~ \, eVil (~:J" . . i In tlo:r' -.;. "-:'.;"" ~ t . ~ " .. :~

r

cU nt :nfn"q : -":~o"'c;..A - \1Jb::;c; , e I:
"', ' - .

fin .. : (
, .~: "l' .
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5.3 Test Conditions:

J45

,5.3.1 Test Surface: Tests shall be conducted on a substantially level (not to
exceed +1% grade), dry turf. The turf shall not exceed 3 in (76 mm) in
height.- The coefficient of sliding friction between the test surface and
the loaded vehicle with its track locked should be established to be
within the range of 0.55-0.75. When repeated testing results in visible
deterioration of th~ test surface, testing should be moved to a new,
unused area.

5.3.2 Ambient Air Treatment: Ambient air temperature for all tests shall be
between 20 and 80°F (-7 and 27°C).

5.3.3 Brake Lever Force: The brake force shall be applied in a manner
equivalent to that as shown in Fig. 1. The effective brake lever force
shall be applied at a point no more than 1 in (25.4 rom) from the end of
the control lever in a direction nonnal to the hand grip and in the plane
of rotation of the control lever.

5.3.4 Test Speed: Vehicles shall be tested at the specified speed for each
test. Those vehicles which cannot obtain the maximum specified speed
shall be driven at not less than 3 mph (5 km/h) nor more than 8 mph
(13 km/h) below. the practical maximum speed. The test·speed should be
divisible by 5 mph (8 km/h). (For example: if 38.mph (61 km/h) is the
maximum speed achievable, the test speed for the 40 mph (64 km/h)· .'
requirement would become 35 mph (56 km/h).

5.4 Test Observations:

5.4.1 During all phases of testing, any unusual performance such as grab, noise,
or track ski d 1's to 'be noted· and recorded. Al so note and record any
uncontrollable braking action causing the vehicle to lose. stability,
overturn, or swerve out of a test lane 4 ft (1.2 m) wider than the width
of the vehicle. . . . .
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Page 4

5.4.2 Using'stopping distance or stopping time as the test methods. deceleration
shall be determined by the following fonnu1as:

or

where:

'2A = 1.075 V
S

A = 1.466 V
T

A = deceleration, ft/s 2 (m/s2L
V = initial vehicle speed; mph (km/h)
S = stopping distance, ft (m)
T - stopping time, s

0.0~86 V2)

O.2~8 V)

6. TEST PROCEDURE: The test procedure shall conform to the following:

6.1 Prenurnish Check:

6.1.1 Apply 160 1b force (712N) to the brake lever and note any indication of
component or assembly failure. Brake lever may yield or bottom on
adjacent element after track is locked.

6.1.2 In order to allow for a general check of brakes, instrumentation, and
vehicle operation, the following tests are to be run:

Conditions:

Stops requi red-5
Stop interval-O.5 mile (0.8 km).
Initial vehicle speed-3D mph (48 km/h)
Brake leve2 force-2etermine the brake 1ever force to obtain a deceleration
of 10 ft/s (3 m/s ). .' .
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6.2 Burnish Procedure: Continue prel>urnist1 stops until stable brake performance
1S ach1eved or 80% lining contact is obtained.

6.3 Effectiveness Test: Conduct the test and record the actual brake lever
force and stopp1ng distance or time for each initial vehicle speed. Stay
alert for any hazardous condition which may cause the vehicle to lose
stability due to track skid, overturn, or swerve out of the test lane.

Conditions:

Stops required-4 at each speed.
Stop interval-O.5 mile (0.8 km).
Initial vehicle speed-20 and 40 mph (32 and 64 km/h).
Brake lever force-As required to give not less than 20 ft/s 2 (6 m/s2) or
the minimum for a locked track. No more than 25 lb (111 N) of brake lever
force may be applied at any time.,

6.4 Water Test:

\ 6.4.1 Preliminary Preparation: Perform wetting of brakes prior to the test.

Wetting time-5 min minimum.

Wetting procedure: Wet all friction elements of brake system with a fine
water spray.

6.4.2 Test: Start the test not more than 1 min after wetting brakes. Conduct
~test under the following conditions and record stopping distance
versus brake lever force.

Conditions:

Stops requi red-l .
Initial vehicle speed-20 mph (32 km/h).
Brake lever force-That previously established during the effectiveness
test to give a deceleration of not less than 20 ft/s2 (6 m/s2) from
20 mph (32 knVh) or the minimum for a locked track.

, 6.5 Fade and Recovery Test:

?

,6.5.1 Fade Test: Conduct the test under the following conditions and record
brake lever force and stopping distance or time. If the time or distance
measurements at every stop are not feasible due to course layout, it is
permissible to limit measurements to every other stop providing the last
stop is recorded. Al so record the following:

(a) Ambient air temperature at beginning of fade test.

(b) Total elapsed time from end Of the first fade stop to end of last
fade stop.
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