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BRAKE‘SYSTEM TEST PROCEDURE—SNOWMOBILES
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SCOPE:

Tevel

noncon

DEFINI

Brake

This SAE Recommended Practice establishes a uniform procedure for the
urface testing of hand- operated brake systems on recreational

etitive snowmobiles.
[ IONS:

Lever Force: A steady force applied in a direction normal

hand1¢
no mo

parag

Decel

time.

- stoppii
durin

Average Deceleration:

raph 5.3.3.

Numerically equal to the initial~vehicle speed divided by

1 brake application.

the r

Initi

equired number of tests,

brake

Stop

application.

Stepp

1ngﬁD1stanée'> Distance vehicle travels from pos1t1on where

appli
Stopp

bd to position where vehicle comes to a stop.

vehic

e_comes to a stop.

grip in the plane of rotation of the hand/brake lever at 3
re than 1 in (25.4 mpm) from the end of the control Tever. R

sration: Average rate of change of vehicle speed during std

ing time. Does not denote instantaneous dece]erat1on at some time
Refers to)the average of the above dece]er
a1 Vehicle Speed: Steady-state vehicle speed immediately py

Interval: DiStance or time between successive brake applications.

to the
distance
efer to .

PP’"Q
the
ations over

rjor to

brake is

ingoTime: Elapsed time between initial brake application aTd when

Turf:

A consistent and reasonably uniform grassy surface. In this context,

does not. 1nc1ude root structure.

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its apphcablhty and suitability for any particular use, mcludlng 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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3. PURPOSE X This - procedurg offersla method of test1ng snowmob11es on’ turf
< TarE is preferred over 'snow becalisé*test repeatability;is.more easily: . f};;ﬂ - ia
£ obta1ned_,m}n addltlon, tests shall be conducted under winter cond1t1ons to

‘ensure that ‘the’ brak1ng:systens remainioperative and that the vehicle has no

_ undue tendency to 1ose stability, overturn, or swerve out of a test lane 4 ft
(1727W)"wider than the~vehicle~when=the brakes*are~app11ed-—-The PUTPOSE: OF e om oiens

the recommended practice is to establish brake system capabilities with
regard to deceleration 0T, stopping distance_versus ,applied brake lever force,
as affected by vehiclé“speed; brake-témperature!and-usage.

4, INSTRUMENTATION: Instrumentation is required to make the following

T 6bserva TOfs: - — _ . e ——
9!t zu;L;U.L hotrnu 6 2sde” 35229 £I150679 U .bAs a3 S T T SR
Brake 16Y&r ‘f6rce with?an d¢uracyloF245y2au-mTa" 10 natrant 933qus] Ie s

Specifieq vehicle speed with an accuracy of +2 mphf(3 Km7h). 1L 5885 2ghacann
Actual vehicle speed with an accuracy of. +1 mph (2 km/h). ‘
Stop intg¢rval with an accuracy of +0.05 mile (0.1 km) on distancé]LI[M1Z3C .S
15,500 time.
Stopplng d1stdnce°or stopp1ngrt1me with®anaccuracy of 45%. “i_LTLZ£-11ﬁ1§ r.s
Current time with an”accuracy 0f’+30 §0iIs30Y To apla it b qine of

Ambient *femperaturé“with’an'acciracy of’+1°F1(0‘5 0): ) et [ aids bt on
Deceleration {optional) - may be useful as a guide or indicator.1as sy

00902 efotdav [sttat od¥ of Teun ¢lTsobr WA [ust
o:rrt oy fnj Tt e

5.1 Brake Ansembfy Brak shal] "be’ prepared and’adausted 1n accordancle:wi th
the vehicle manufacturer s standard -specifications’ J371 696 945¥u on. b

5. GENéﬁAC NSTRUCTIONS o862 siorday o ¢ DtC’*D Yo'oten AL oY A tunfisinfanen 3,

ik

572" VaRie18 TesEbwe1ght~ “Tests ShalidPe conducted}w1th.the  Vehic1el 1oalded’ito a 3
test wejght as determined by the fo]low1ng formalas® 19Giun heviupey o+3

oF vofyq yieteibomni waag gl ( +5)e2-(be9J2  :baaqe s sV [spital .S
107 6271 a5 HAsT0

where‘dsw.fct est we1ght e1b " L
TR et e welght' Tb22WhiTh' i the! we1ght o the' vehic1&wigh:i2 C-f
: et standard equ1pment Jncluding maximum capac1ty of fugql and oi

2t saed|sveriu "‘%h'a“total accuracy within +5-1b'2' 1 i632iC priggnie 9.9

S = the-vehicle's'desighed’ Seating capac1ty'00f1f‘ﬁq 0¥ b3{fzqs

i LAs M03I60TTqas s.ied [6F3Far neawisd 8ai3 beeqsld  :omiT wiganie VLS
W=C+75(+2) S -3n32 5 03 2903 30

W test WEIth 2ig'® migitae yidseozest bre dastefzrod A iyl 8,8
= curb weight, kg, which is thé weight “of the <vehicle withoob

tandard equipment, including maximum capacity of fuel and oil with
total accuracy within +2 kg

samae. o 32.KM/0) . @ speed Tess than 18 mph (29 km/h) or more than_22 mph
. .,;r(35 km/‘1) 15 not acceptab]e‘ “tl;lrfr:uuun an_n‘ T oial RS T TS < M R U P W ‘,;:
For example, a recorded actual ‘speed 21, mph 134 km/h) shou]d be . \ e

accurate w1th1n +1 mph (+2 km/h) .
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werr e _ForP- example,-—if-a-test-calls..for.an.initial_vehicle_speed_of_20 mph__'___,__f
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}5.3.3 Brake

|5.3.4 Test s

15.4 Test 0Obst

1 5.3 Test Conditions:

5.3.1 Test Surface:
exceed +1% grade), dry turf.
height.”

Tests éha]l be conducted on a substantially level (not to
The turf shall not exceed 3 in (76 mm) in
The coefficient of sliding friction between the test surface and

the lToaded vehicle with its track locked should be established to be
the range of 0.55-0.75. When repeated testing results in visible
deterioration of the test surface, testing should be moved to a new,

within

unused

area.

15.3.2 Ambient Air Treatment:
| 620 and B0CE |7 and27°C).

betwee

Ambient air'temperature for all tests shall be

Llever Force: The brake force shall be applied in a manher

equiva
shall

the co
of rot

ent to that as shown in Fig. 1. The effective brake,lever
pe applied at a point no more than 1 in (25.4 mm) from the ¢

ition of the control lever..

peed: Vehicles shall be tested at the specified speed for ¢

test.
shall

(13 kmfh) below the practical maximum speed.\ The test .speed shou
divisible by 5 mph (8 km/h). (For example:* if 38.mph (61 km/h)

maximu
requi re

Those vehicles which cannot obtain the maximum specified s
e driven at not less than 3 mph (5 km/h) nor more than 8 m

speed achievable, the test speed for the 40 mph (64 km/h)
pment would become 35 mph (56 km/h). .

brvations:

5.4.1 During
or traq
uncont
overtur
of the

k skid is to be noted.and recorded. Also note and record {
rollable braking action causing the vehicle to lose stabilit
n, or swerve out'ef a test, 1ane 4 ft (1.2 m) wider than the
veh1c1e.

force
end of

itrol lever in a direction normal to the hand grip,and in the plane

pach
eed

h
d.be
s the

all phases of test1ng, any unusual performance such as grab, noise,

ny

LY
e width
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FORCE

-— 1(25.4)
90° 5" ;
LINE OF —7

CENTER OF ACTION

¢ CONTROL HANDLE

\\\.‘ —_

LEVER PIVOT

~— 3 1(76)

NOTE: DIMENSIONS ARE IN (mm) FI G 'I

5.4.2 Using- st0pp1ng d1stance or StOpplng time as the: test methods dec¢leration
shall fpe determ1ned by the fo]low1ng fonmu]as

A= 1.075 V2 A = 0.0386 v2
S S :
or
A = 1.466 V- - (A = 0.278 V)
4 T . . T
where:[ A = dece]erat1on, ft/s2 (m/sz)
V = initial vehicle speed, mph (km/h)
S = stopping distance, ft (m)
T = stopping time, s

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

6.1 Preburnilsh-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 1In order to allow for a general check of brakes, instrumentation, and
vehiicle operation, the following tests are to be run:

Conditions:

Stops required-5
Stop interval-0.5 mile (0.8 km).

Initial vehicle speed-30 mph (48 km/h
Brake 1eve5 forceP eterm1ng the bra(e)Tever force to obtain a deceleration

of 10 ft/s™ (3 m/s").
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QAr
L= 0

J45

16.4.1

16.3

l6.4.2

6.2 Burnish Procedure:

1S achie

Effectiveness Test:

ved or 80% 1ining contact is obtained.

Torce an

d stopping distance or time for each initial vehicle speed.

Continue preburnish stops until stable brake performance

Conduct the test and record the actual brake lever

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.

Conditio

ns:

Stops required-4 at each speed.

Stop int
Initial

Brake le
the mini
force maj

16.4 Hater Te

Prelim

:IVG}"G.S llli1lt.' (0.8 ;\HI).

vehicle speed-20 and 40 mph (32 and 64 km/h).

ver force-As required to give not less than 20 ft/s2 (6\m/s
mum for a locked track. No more than 25 1b (111 N) of‘brak
y be applied at any time.

t:

172}

inary Preparation: Perform wetting of brakes prior to the

Wettin

Wettin
water

Test:
the te
Versus

Condit

Stops
Initia
Brake
test t
20 mph

416.5 Fade and

g time-5 min minimum.

j procedure:
spray.

Wet all friction elements of brake system wit

Start the test not more than'd min after wetting brakes. |
5t under the following conditions and record stopping dista
brake lever force.

ons:

required-1.

vehicle speed-20 mph (32 km/h).
ever force-That previously established during the effective
b give a deceleration of not less than 20 ft/s2 (6 m/s2) fr
(32 km/h).or the minimum for a locked track.

Recovery Test: *

6.5.1 Fade T

Lest.

h a fine

Conduct
hce

eNEeSsS
DM

bsts  Conduct t

brake Tever force and stopping distance or time.

bcord

If the time or distance

measurements at every stop are not feasible due to course layout, it is
permissible to 1limit measurements to every other stop providing the last

stop is recorded.

(a)
(b)

Also record the following:

Ambient air temperature at beginning of fade test.

fade stop.

Total elapsed time from end of the first fade stop to end of last
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