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BRAKE PERFORMANCE - CRAWLER TRACTORS AND CRAWLER LOADERS 

1.  SCOPE: 

This SAE Standard app l i es  t o  crawler  t r a c t o r s  and crawler  loaders as 
i d e n t i f i e d  i n  SAE 51057 and SAE 51116 and having a manufacturer 's maximum 
s p e c i f i e d  speed o f  16 km/h. 

1.1 Purpose: 

To p rov ide  performance c r i  t e r i a  for se rv i ce  brake systems, secondary brake 
systems, and pa rk ing  brake systems for  crawler  t r a c t o r s  and crawler  loaders.  

2. REFERENCES: 

2.1 App l i cab le  Documents: 

SAE 5727, Nomenclature - Crawler T rac to r  

SAE 5732, S p e c i f i c a t i o n  D e f i n i t i o n s  - Loaders 

SAE 5742, Capaci ty Rat ing - Loader Bucket 

SAE 5818, Rated Operat ing Load for  Loaders 

SAE 51057, I d e n t i f i c a t i o n  Terminology o f  Earthmoving Machines 

SAE 51116, Categor ies o f  Off-Road Sel f -Propel led Work Machines 

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 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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2.2 D e f i n i t i o n s :  

2.2.1 CRAWLER TRACTOR: 
i l l u s t r a t e d  w i t h  p a r t s  nomenclatu.re i n  SAE 5727. 
a d d i t i o n ,  have any combination o f  attachments mounted on i t  t h a t  are 
f o r m a l l y  approved by the  machine manufacturer. 

loader may have any type o f  bucket or o t h e r  tool,  and any o t h e r  
combination o f  mounted attachments t h a t  are f o r m a l l y  approved by the 
machine manufacturer. 

Crawler t r a c t o r  i s  de f i ned  i n  SAE 51057 and i s  
The t r a c t o r  may, i n  

2.2.2 CRAWLER LOADER: Crawler loader i s  de f i ned  i n  SAE 31057 and SAE 5732.  The 

2.2.3 BRAKE SYSTEMS: A l l  t he  components which p a r t i c i p a t e  i n  s topping and 
h o l d i n g  the machine. 
t ransmission, and the  brake i t s e l f .  

Such systems c o n s i s t  o f  a c o n t r o l ,  means o f  power 

2.2.3.1 Serv ice Brake System: 

2.2.3.2 Secondary Brake System: 
event o f  any s i n g l e  f a i  

2.2.3.3 Park ing Brake System: 
s t a t i o n a r y  p o s i t i o n .  

- the machine. 
he pr imary system used for  s topping and h o l d i n  

The system used f o r  s topping the machine i n  the 
Ure i n  the  se rv i ce  brake system. 

he system used t o  h o l d  a stopped machine i n  a 

2.2.3.4 Common Component: 

2.2.4 BRAKE(S1: 

A component t h a t  performs a f u n c t i o n  i n  two or more 
brake systems. 

The component which d i r e c t l y  app l i es  a f o r c e  t o  oppose movement 
Brakes may, for  example, be f r i c t i o n ,  e l e c t r i c a l ,  or o f  the  machine. 

f l u i d  types. 

2.2.5 SLIDE: S l i de ,  as used i n  t h i s  c r i t e r i o n ,  i s  de f i ned  as no t r a c k  r o t a t i o n  
d u r i n g  machi ne movement. 

2.2.6 MACHINE MASS: 
mass o f  the heaviest  combination o f  equipment approved by the  manufacturer 
o f  the machine, an operator  o f  75 kg, and w i t h  the  machine f u l l y  f u e l e d  
and serviced. 

2.2.7 MACHINE MASS: Crawler Loader - Operat ing mass of  the machine up t o  the 
mass o f  the heaviest  combination o f  equipment approved by the  manufacturer 
o f  the  machine, a loaded bucket per  SAE 5742 n o t  t o  exceed r a t e d  l oad  as 
de f i ned  i n  SAE 5818, an operator  o f  75 kg, and w i t h  the machine f u l l y  
f u e l e d  and serviced. 

Crawler T rac to r  - Operat ing mass o f  the  machine up t o  the 

2.2.8 BRAKE FORCE: Dece le ra t i ng  f o r c e  due t o  the brake system, p l u s  r o l l i n g  
res i s tance ,  b u t  i t  does n o t  i nc lude  engine torque. 

- 2 -  
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3. BRAKE SYSTEM PERFORMANCE: 

3.1 Common Component: 

The brake sys tems may use common components. 
s i n g l e  component, or a f a i l u r e  o f  any s i n g l e  common component, s h a l l  n o t  
reduce the  e f fec t i veness  o f  the  machine's stopping c a p a b i l i t y  t o  l e s s  than 
the secondary stopping performance, as de f ined i n  3.3.1. 

However, a f a i l u r e  o f  any 

3.2 Service Brake System: 

The machine s h a l l  have a serv ice  brake system. 

3.2.1 Brake Performance: The s e r v i c e  brake sys tem i s  t e s t e d  by towing. The 
s e r v i c e  brake sys tem when f u l l y  app l ied  on a machine moving i n  e i t h e r  
forward o r  reverse s h a l l  cause the t racks  t o  s l i d e  or develop a brake 
f o r c e  i n  Newtons equal t o  9 . 8  t i m e s  the opera t ing  mass i n  k i lograms. 

3.3 Secondary Brake System: The machine s h a l l  have a secondary brake sys tem 
capable o f  being app l ied  by a person seated i n  the  o p e r a t o r ' s  seat. 
may be app l ied  au tomat ica l l y .  

I t  a l s o  

3.3.1 Brake Performance: The secondary brake sys tem i s  t e s t e d  by towing. The 
secondary brake sys tem when f u l l y  app l ied  on a machine moving i n  e i t h e r  
forward or reverse s h a l l  cause a t  l e a s t  one t r a c k  t o  s l i d e  o r  develop a 
brake f o r c e  i n  Newtons equal to  3.3 t i m e s  the  opera t ing  mass i n  k i lograms. 

3.3.2 Secondary Brake System Release: The secondary brake system s h a l l  be 
arranged so t h a t  i t  cannot be released f rom the o p e r a t o r ' s  seat urtless 
immediate r e a p p l i c a t i o n  can be made f rom the o p e r a t o r ' s  seat t o  meet the 
requirements o f  3.3.1. 

3.4 Parking Brake System: 

The machine s h a l l  have a park ing  brake system capable o f  being app l ied  and 
released by a person seated i n  the o p e r a t o r ' s  seat.  
au tomat ica l l y .  

I t  also may be app l ied  

3.4.1 Park ing Brake System Performance: 
app l ied  i n  e i t h e r  the  forward o r  r e v e r s e  d i r e c t i o n  s h a l l  e i t h e r  ho ld  the 
t racks  stopped on any i n c l i n e  on which t h e  machine fand towed load i f  
app l icab le )  i s  opera t ing  unaided or develop a s t a t i c  brake f o r c e  i n  
Newtons equal t o  6.5 t i m e s  the  mass o f  the  u n i t  i n  k i lograms i f  the 
park ing  brake sys tem i s  t e s t e d  by p u l l i n g  a parked machine. 

The park ing  brake system when f u l l y  

3.4.2 Remain Appl ied:  The park ing  brake sys tem while app l ied  s h a l l  mainta in  the 
park ing  brake performance i n  compliance w i t h  3.4.1 desp i te  any c o n t r a c t i o n  
o f  the  brake p a r t s  or leakage o f  any k i n d .  This sys tem s h a l l  n o t  be 
dependent upon an exhaust ib le  energy source. 
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3.4.3 The f a i l u r e  o f  a common component may prevent the  a p p l i c a t i o n  o f  the  
pa rk ing  brake system. 

3.5 Contro l  Forces: 

Control fo rces  needed t o  meet the r e q u i r e d  brake performance for  the  systems 
de f ined  i n  Sect ion 4 s h a l l  no t  exceed the  values i n  Table 1:  

TABLE 1 

Contro l  Types Force 

Finger grasp ( f l i p  l eve rs  20N 

Hand grasp 

and switches) 

Upwards 400N 
Fore-af t 300N 
Sideways 300N 

Foot Pedal ( l e g  control)  700N 

Foot Treadle (ank le c o n t r o l )  350N 

4. BRAKE TEST CRITERIA :  

4.1 F a c i l i t i e s :  

4.1.1 A l e v e l  ( w i t h i n  3% slope) t e s t  course o f  adequate s i z e  t o  conduct the t e s t  
descr ibed i n  3.2.1. The so i l  cond i t i ons  o f  the t e s t  course should be 
s i m i l a r  t o  those i n  which the machine i s  ope ra t i ng .  I f  these so i l  
cond i t i ons  are n o t  a v a i l a b l e ,  i t  i s  recommended t h a t  the so i l  be o f  the 
type t h a t  conta ins not l e s s  than 1o"k c lay ,  n o t  more than 70% sand, and no t  
l e s s  than 10% s i l t .  This fo rego ing  statement i s  t o  be used as a g u i d e l i n e  
only and i s  no t  meant t o  imply  t h a t  a l a b o r a t o r y  so i l  ana lys i s  t e s t  i s  
r equ i red .  Mois ture content  o f  the  so i l  s h a l l  be such t h a t  t he  mass o f  the 
t e s t  machine can be supported w i t h  o n l y  nominal sinkage. 

4.1.2 A t e s t  course, for  the s e l f - p r o p e l l e d  machine w i t h  adequate grades t o  
s imulate the cond i t i ons  i n  3.4.1, 
the course s h a l l  be l e v e l ,  as i n  4.1.1. 

If a towing t e s t  i s  t o  be conducted, 

4.1.3 A means o f  p r o v i d i n g  the  f o r c e  r e q u i r e d  t o  complete the  t e s t  cond i t i ons  
o u t l i n e d  i n  3.2.1, 3.3.1, and 3.4.1. 

- 4 -  
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4.2 Inst rumentat ion:  

4.2.1 A means t o  measure and record  the  f o l l o w i n g  parameters w i t h i n  the  
s p e c i f i e d  accuracy: 

Parame t e r  Accuracy 

Brake System Pressure - +3.0% 
Machine Mass - +2.5% 
Brake Contro l  Ac tua t ing  Force - +3.0% 
Grade - +l  .O% 
Brake Force - +3.0% 

4.3 Tes€ Requirements: 

4,3.1 The serv ice  and secondary brake performance t e s t s  are t o  be run  by towing 
the machine a t  a speed o f  2 t o  5 km/h t o  reduce the  e f f e c t s  o f  f r i c t i o n a l  
drag. The t ransmiss ion o f  the  t e s t  machine s h a l l  be i n  n e u t r a l  or i n  the 
brake pos i ti on. 

NOTE: Some machines are designed t o  au tomat ica l l y  apply  the  brake 
s y s t e m ( s >  when the t ransmiss ion c o n t r o l  i s  i n  the n e u t r a l  p o s i t i o n  
( h y d r o s t a t i c  d r i v e ,  e t c . ) .  
a t  t h e  same speed as t h e  towing machine, then apply the  brake 
sys tem(s>  be ing tes ted  by p l a c i n g  t h e  appropr ia te  c o n t r o l  i n  the 
brake p o s i t i o n .  

These machines may be t e s t e d  by d r i v i n g  

- 5 -  
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RATIONALE: 

SAE 51026 has been reviewed t o  s a t í s f y . t h e  f i v e  year update requirements f o r  SAE 
documents. No changes i n  t h e  performance requirements have been made, except f o r  
the a l lowable brake a c t u a t i o n  force. 

The Purpose and Scope have been r e w r i t t e n  t o  r e f l e c t  t h e  c u r r e n t  meaning o f  these 
sect ions.  

The D e f i n i t i o n s  sec t ion  now inc ludes what was p r e v i o u s l y  I d e n t i f i c a t i o n  and 
D e f i n i t i o n s .  

A l l  re ference t o  Engl ish u n i t s  have been deleted.  

Contro l  Force requirements have been consol idated i n t o  one sect ion,  3.5. 
have been s p e c i f i e d  to  be cons is ten t  w i t h  values o f  c u r r e n t  SAE 5 documents. 

Ins t rumenta t ion  Accuracy i s  grouped i n t o  one sect ion,  4.2.1. Values are 
cons is ten t  w i t h  cur ren t  SAE 5 documents. 

RELATIONSHIP OF SAE STANDARD TO IS0 STANDARD: 

Not app l i cab le .  

APPLICATION: 

This SAE Standard app l les  t o  crawler  t r a c t o r s  and crawler  loaders as i d e n t i f i e d  
i n  SAE 31057 and SAE 51116 and having a manufacturer 's maximum s p e c i f i e d  speed o f  
16 kmlh. 

They 

REFERENCE SECTION: 

SAE 5727, Nomenclature - Crawler Trac tor  

SAE 5732, S p e c i f i c a t i o n  D e f i n i t i o n s  - Loaders 

SAE 5742, Capaci ty Rat ing - Loader Bucket 

SAE 5818, Rated Operat ing Load f o r  Loaders 

SAE 51057, I d e n t i f i c a t i o n  Terminology o f  Earthmoving Machines 

SAE 51116, Categories o f  Off-Road Sel f -Propel led Work Machines 

COMMITTEE COMPOSITION: 

DEVELOPED BY THE SAE ORMTC SC10 - BRAKING: 

S .  L. Kershaw, C a t e r p i l l a r  I n c . ,  Decatur, I L  - Chairman 
3 .  A. Kaltenbach, VME Americas I n c . ,  Cleveland, OH - V i c e  Chairman 
S.  K. Brown, Ingersol l -Rand, Shippensburg, PA 
W. L. Danie ls ,  S r . ,  BF Goodrich Co., Bloomington, I N  
G. E. Danner, Rockwell I n t ' l . ,  Troy, M I  
J. F. Dernovshek, Rockwell I n t l . ,  York, SC 
W.. T.  Fouser, Hyster Co., Kewanee, I L  
A,  Green, Barber Greene Co., DeKalb, I L  

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
02

6_
19

90
04

https://saenorm.com/api/?name=464b218c4a6673dc8ed13840673f61ee

