
JAPANESE AUTOMOBILE STANDARD JAS0 C406: 2000 

Passenger car - Braking device - 
Dynamometer test procedures 

1. Scope 

This  Standard speci f ies the  test  procedures for the  dynamometer  per fo rmance of  normal ly  operated 

serv ice brake dev ices used in passenger  cars .  

inc luded in th is  S tandard .  

Test  procedures for two-wheeled vehic les are not  

2. Applicable Publications 

The fo l low ing  publ icat ion fo rms a par t  of  th is  Standard to  the  extent  spec i f ied here in.  

of  a l l  publ icat ions shal l  apply .  

The latest  ed i t ion 

JIS DO210 Genera l  Rules of  Brake Test  Methods for Automobi les  and Motorcyc les 

3. Definitions 

Def in i t ions of  ma jor  te rms used here in are speci f ied in Item 2 of JIS D0210, and inc lude such te rms as 

in i t ia l  brak ing speed,  brak ing interval ,  and in i t ia l  brake tempera ture .  

4. Test Conditions 

4.1 Vehicle Classification 

Test  vehic les are c lass i f ied into the  fo l lowing categor ies by nominal  max imum speed as speci f ied be low in 

accordance w i th  the  prov is ions  of  JIS D0210. 

P I :  Exceeding 140 km/h  

P2:  Exceeding 110 km/h  up to  140 km/h 

P3:  Exceeding 90 km/h  up to  110 km/h 

P4:  90 km/h or less 

4.2 Condition of Brake Parts 

The cond i t ion  of  each par t  of  brake dev ices used in tes t ing  shal l  conform to  Item 4.3 of JIS DO210 

(Cond i t ion  of Brake Par ts ) .  

a) Inertia 

Inert ia shal l  be determined by the  ca lcu lat ion equat ion speci f ied in Item 7 of JIS DO210 

(Ca lcu la t ion  Equat ion) .  

procedures and test  equipment  such as dual  or s ing le dynamometers.  

1) 

2) 
veh ic le  load (dua l  dynamometer)  d iv ided by the  rat io of  the  f ront  and rear  wheel  brak ing forces at 

a brak ing decelerat ion of  4 .5  m/s2  

Test  loads,  however ,  shal l  be as fo l lows to  accommodate speci f ic  test  

Front -and-rear  combinat ion tes ts  us ing a dual  dynamometer :  1 /2  of the  to ta l  veh ic le  load 

Right - le f t  combinat ion tes ts :  1 /2 of  the  to ta l  veh ic le  load (s ing le  dynamometer)  or to ta l  

4.3 Temperature Measurement 

A thermocoup le  shal l  be insta l led on the  f ixed s ide as speci f ied in Item 6 (Tempera ture  Measurement)  of  

JIS D0210, as a rule.  

Remarks: 

4.4. Cooling Wind 

Cool ing  w ind  shal l  be at room temperature,  shal l  be appl ied at a ve loc i ty  of  11  m/s ,  as a rule,  and shal l  be 

d i rected to  b low uni formly and cont inuously  against  the  pro jected sur face of  the  brake dev ice.  

Remarks: 

4.5 Temperature Adjustment 

When adjustments are requi red to  achieve a speci f ied in i t ia l  brake tempera ture  refer  t o  Item 5.2.d Burnish 

cond i t ions .  

Any deviation from the above shall be noted in the test record. 

Any deviation from the above shall be noted in the test record. 
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5.  Test Procedures 

5.1 Preparation 

The brake dev ice shal l  be inspected to  conf i rm tha t  there  are no abnormal i t ies  before being insta l led on 

the  test  equ ipment .  

the  f r i c t ion  mater ia l .  

in order  to  assure accurate measurement  of  wear  on the  fr ict ion mater ia l .  

10  po in ts ,  5 po ints  on each side. 

of  the  drum or d isc shal l  be c lean.  

or pad.  

drum or d isc shal l  be recorded.  

Remarks: 

5.2 Test Items and Sequence 

Test  i tems and sequence of  the  test  are speci f ied be low and in Attached Table 1.  
The veh ic le  shal l  be brought  to  a complete s top w i th  each brake app l ica t ion .  

In vehic les where  t h e  speci f ied brak ing tempera ture  cannot  be readi ly  achieved,  the  in i t ia l  brake 

tempera ture  may  be adjusted f rom 80oC to  60oC,  or f rom 1200C to  80oC,  respect ive ly .  

Any fore ign mat te r  inc lud ing grease and paint  shal l  be removed f rom the  sur face of  

Speci f ic  measur ing  points  on the  pad and l in ing shal l  be determined pr io r  t o  tes t ing  

L in ings shal l  be measured at 

The f r i c t ion  sur face 

A thermocoup le  shal l  be insta l led at a speci f ied loca t ion  on the  l in ing  

Pads shal l  be measured at 6 to  8 po ints ,  as a rule.  

The brake dev ice shal l  be insta l led and centered on t h e  test  equipment .  Any def lect ion of  the  

Any deviation from the above shall be noted in the test record. 

a) Initial measurement 

b) Pre burnish check 

L in ing  or pad th ickness  and other  brake par t  d imensions shal l  be 

measured and recorded as requi red.  

In i t ia l  brak ing speed: 50 km/h  

Brak ing decelerat ion:  3 .0  m/s2  

Ini t ia l  brake temperature:  80oC max.  - f ront  

60oC max.  - rear  

10  Rep et i t  i on s:  

c )  First (pre burnish) effectiveness test 

In i t ia l  brak ing speed: 50 km/h  & 100 km/h - P I  & P2 vehic les 

50 km/h  & 80 km/h - P3 vehic les 

50 km/h  & 65  km/h - P4 vehic les 

1 . 0  m/s2  to  1 0 . 0  m/s2  

8OoC - f ront  

6OoC - rear  

Repeat  un t i l  measuremen ts  for  6 or more  points  are as 

equal  as poss ib le ,  w i th in  to ta l  decelerat ion range 

Brak ing decelerat ion:  

In i t ia l  brake temperature:  

Rep et i t  i on s:  

Remarks: 1- The lower values for initial braking speed and deceleration shall be applied first, as a rule, 

prior t o  applying the higher deceleration. 

2-  Constant braking input/output shall be maintained. Any occurrence of inconstant braking 

shall be noted in the test record. 

d)  Burnish: 

In i t ia l  brak ing speed: 65  km/h  

Brak ing decelerat ion:  3 .5  km/s2 

Ini t ia l  brake temperature:  

Rep et i t  i on s:  

12OOC - f ront  

100°C - rear  

200 

e) Second effectiveness test 

1) Low Tem peratu re effectiveness test 

In i t ia l  brak ing speed: 50 km/h  

Brak ing decelerat ion:  

In i t ia l  brake temperature:  

Rep et i t  i on s:  

1 . 0  m P 2  to  1 0 . 0  m/s2  

5OoC max.  - f ront / rear  

Repeat  un t i l  measuremen ts  for  4 or more  points  are as 

equal  as poss ib le ,  w i th in  to ta l  decelerat ion range.  
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2) Normal temperature effectiveness test 

The f i rs t  e f fect iveness test  spec i f ied in Item 5 . 2 ~  above,  shal l  be repeated.  

brak ing speeds,  however ,  shal l  be as fo l lows.  

In i t ia l  brak ing speed: 

The  in i t ia l  

50 km/h ,  100 km/h & 130 km/h - P I  vehic les 

50 km/h ,  80 km/h & 100 km/h - P2  vehic les 

50 km/h  & 80 km/h - P3 vehic les 

50 km/h  & 65  km/h - P4 vehic les 

i )  First reburnish test 

The f i rs t  e f fect iveness test  spec i f ied in Item 5.2d shal l  be repeated.  

Repet i t ions shal l  be 35.  

The f i rs t  e f fect iveness test  spec i f ied in Item 5 . 2 ~  shal l  be repeated.  Upon complet ion of  

the  tes t ,  the  burn ish test  spec i f ied in Item 5.2d shal l  be repeated.  Repet i t ions shal l  be 

35.  

g)  Light load effectiveness test (Optional): 

h) Emergency brake test (Optional) 

In i t ia l  brak ing speed: 100 km/h  - P I  vehic les 

100 km/h  - P2  vehic les 

65  km/h  - P3 vehic les 

50 km/h  - P4 vehic les 

1 . 0  m/s’ t o  6 . 0  m/s’ 

8OoC - f ront  

6OoC - rear  

Repeat  un t i l  measuremen ts  for  4 or more  points  are as 

equal  as poss ib le ,  w i th in  to ta l  decelerat ion range 

Brak ing decelerat ion:  

In i t ia l  brake temperature:  

Rep et i t  i on s:  

Remarks: 1- For four-wheel and dual dynamometers, the test shall be conducted in response t o  each 

system failure. For single dynamometers, the moment of inertia corresponding t o  the failure 

shall be added in the test. 

2- Upon completion, repeat the first reburnish test specified in Item 5 . 2 f ,  then proceed t o  

the next test. 

performed at braking a deceleration of 1 . O  m/s2 t o  2.5 m/s2. 

When the specified braking deceleration is inadequate, the test shall be 

i )  First fade recovery test 

1) Baseline check: 
+ O  

In i t ia l  brak ing speed: V max..,, km/h  4 100 km/h 

Brak ing decelerat ion:  

In i t ia l  brake temperature:  

5 .0 m/s’ constant  or a constant  input  tha t  a l lows that  

decelerat ion 

8OoC - f ront  

6OoC - rear  

3 Rep et i t  i on s:  

Remarks: 1- When a constant input is required, select an appropriate pressure in advance t o  obtain 

deceleration of 5 .0 m/s2 

2-  When the initial brake temperature must be increased t o  a specified degree in the fade 

recovery test, refer t o  the burnish conditions specified in Item 5.2d. 

J(8O%V rnax.)’ - (40%V rnax.)’ km/h 4 
2) Fade test 

In i t ia l  brak ing speed: 

Brak ing decelerat ion:  

In i t ia l  brake temperature:  6OoC f ront / rear  

Brak ing interval :  

100 km/h 

3 . 0  km/s’ constant  or a constant  input  tha t  a l lows that  

decelerat ion 

35  seconds - P I  vehic les 

40  seconds - P2  vehic les 

45 seconds - P3 & P4 vehic les 
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Rep et i t  i on s:  10 

Remarks: 1- When a constant input is required, select in advance an appropriate pressure for the 

initial brake application t o  obtain deceleration equivalent t o  3 .0 m/s2 upon completion of the 

baseline check. 

2- When any of the braking intervals above are inadequate, the time cycle may be extended 

t o  45 or 60 s .  The adjusted braking interval shall be noted in the test record. 

3- Upon completion, proceed immediately t o  the high temperature effectiveness test. 

The interval between the two tests shall be 15 seconds, as a rule. 

t o  a maximum of 35 seconds. Any interval extension shall be noted in the test record. 

Repetitions shall be increased by 3.  

This may be extended 

3) High temperature effectiveness test 

+ O  
In i t ia l  brak ing speed: V max.  km/h  5 100 km/h  

Brak ing decelerat ion:  5 .0 km/s2 constant  or a constant  input  tha t  a l lows that  

decelerat ion 

Rep et i t  i on s:  1 

Remarks: Vehicle stop/restart interval shall be as short as possible. Upon completion, proceed 

immediately t o  the cooling effectiveness test. 

the first test and first braking of the second test shall be 120 seconds. 

The braking interval between completion of 

4) Cooling effectiveness test 

In i t ia l  brak ing speed: 50 km/h  

Brak ing decelerat ion:  

Brak ing interval :  120 seconds 

3.0 m/s2  constant  or a constant  input  tha t  a l lows that  

decelerat ion 

Rep et i t  i on s:  4 
Remarks: 1- When a constant input is required, select in advance an appropriate pressure t o  obtain 

deceleration of 3.0 m/s2. 

2- Vehicle stop/restart interval shall be as short as possible. Upon completion, proceed 

immediately t o  the recovery test. The braking interval between completion of the first test 

and first braking of the second test shall be 120 seconds. 

5)  Recovery test 

+ O  
In i t ia l  brak ing speed: V max..,, km/h  5 100 km/h  

Brak ing decelerat ion:  

Brak ing interval :  120 seconds 

5.0 m/s2  constant  or a constant  input  obta ined by basel ine 

check 

Rep et i t  i on s:  1 

6)  Effectiveness spot check (Optional) 

In i t ia l  brak ing speed: 

Brak ing decelerat ion:  

In i t ia l  brake temperature:  8OoC - f ront  6OoC - rear  

Same as in 2) Fade test 

Same as in 2) Fade test 

Rep et i t  i on s:  2 

Remarks: When a constant input is required, select in advance an appropriate pressure t o  obtain 

deceleration of 5 .0 m/s2. 

j )  Second reburnish 

k) Second fade recovery test 

1) Base l ine check 

Repeat  the  f i rs t  reburn ish speci f ied in Item 5.2f.  

In i t ia l  brak ing speed: 50 km/h  

Brak ing decelerat ion:  

In i t ia l  brake temperature:  8OoC - f ront  6OoC - rear  

5 .0 km/s2 constant  or a constant  input  tha t  a l lows that  

decelerat ion 
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Rep et i t  i on s:  3 

Remarks: 1- When a constant input is required, select in advance an appropriate pressure t o  obtain 

deceleration of 5 .0 m/s2. 

2-  When the initial brake temperature must be increased t o  a specified degree in the fade 

recovery test, refer t o  the burnish conditions specified in Item 5.2d.  

2)  Fade test 

Braking decelerat ion:  

In i t ia l  brak ing speed: 4 (80%V rnax.)’ - (40%V rnax.)’ km/h 4 100 km/h 

5.0 km/s’ constant  or a constant  input  tha t  a l lows that  

decelerat ion 

f ront  / rear  brake:  6OoC f i rst  appl icat ion 

35 seconds - P I  vehic les 

40 seconds - P2 vehic les 

45 seconds - P3 and P4 vehic les 

15 

Ini t ia l  brake temperature:  

Brak ing interval :  

Rep et i t  i on s:  

Remarks: 1- When a constant input is required, select in advance an appropriate pressure in the first 

brake application t o  obtain deceleration of 5 .0 m/s2 upon completion of the base line check. 

Repetitions shall be increased by three. 

2- When any of the braking intervals above are inadequate, the time cycle may be extended 

t o  45 or 60 seconds. The adjusted braking interval shall be noted in the test record. 

3- Upon completion, proceed immediately t o  the high temperature effectiveness test 

The interval between the two tests shall be 15 seconds, as a rule. 

t o  a maximum of 35 seconds. 

This may be extended 

Any interval extension shall be noted in the test record. 

3) High temperature effectiveness test (Optional) 
+ O  

In i t ia l  brak ing speed: V max..,, km/h  4 100 km/h 

Brak ing decelerat ion:  5 .0 km/s’ constant  or a constant  input  tha t  a l lows that  

Rep et i t  i on s:  

decelerat ion 

1 

Remarks: Vehicle stop/restart interval shall be as short as possible. Upon completion, proceed 

immediately t o  the recovery test. The interval between completion of the first test and first 

braking of the second test shall be 120 seconds. 

4) Recovery test 

In i t ia l  brak ing speed: 50 km/h  

Brak ing decelerat ion:  

Brak ing interval :  120 seconds 

5.0 m/s2 constant  or a constant  input  obta ined by base l ine 

check 

Rep et i t  i on s:  12 

5)  Effectiveness spot check (Optional) 

In i t ia l  brak ing speed: 

Brak ing decelerat ion:  

In i t ia l  brake temperature:  8OoC - f ront  6OoC - rear  

Same as in 2) Fade test  

Same as in 2) Fade test  

Rep et i t  i on s:  2 

i )  Third reburnish 

Repeat  the  f i rs t  reburn ish speci f ied in Item 5.2f.  

m) Final effectiveness test 

Repeat  the  normal  tempera ture  ef fect iveness test  spec i f ied in 

Item 5.2e2). 

An opt ional  test  may  be done us ing the  fo l low ing  in i t ia l  brak ing speeds.  

In i t ia l  brak ing speed: 150 km/h  - Vehic les w i th  nominal  max imum speeds 

exceeding 160 km/h  and less than 170 km/h 
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160 km/h  - Vehic les w i th  nominal  max imum speeds 

exceeding 170 km/h  

Fourth reburnish 

Repeat  the  f i rs t  reburn ish test  spec i f ied in Item 5.2f. 

Water recovery test 

Base line check 

In i t ia l  brak ing speed: 50 km/h  

Brak ing decelerat ion:  

In i t ia l  brake temperature:  8OoC - f ront  6OoC - rear  

3 .0 m/s2  constant  or a constant  input  tha t  a l lows that  

decelerat ion 

Rep et i t  i on s:  3 
Remarks: When a constant input is required, select in advance an appropriate pressure t o  obtain 

deceleration o f  3.0 m/s2. 

2) Water immersion 

W i t h  the  brake re leased,  thorough ly  immerse  the  fr ict ion mater ia l  sur face in water  for  120 

seconds wh i le  ro ta t ing  the  brake s lowly  at 10  to  30 rpm. 

f rom the  brake sys tem before immers ion .  

D rum brakes may  be removed 

Remarks: 

3) Recovery test 

Upon completion, proceed immediately t o  the recovery test. 

In i t ia l  brak ing speed: 50 km/h  

Brak ing decelerat ion:  

Brak ing interval :  6 0  seconds 

Rep et i t  i on s:  

3.0 m/s2  constant  or a constant  input  tha t  a l lows tha t  

decelerat ion 

15 

Remarks: When a constant input is required, select in advance an appropriate pressure t o  obtain 

deceleration o f  3.0 m/s2. 

p) Final measurement and inspection 

The brake shal l  be inspected and the  observed resul ts  shal l  be recorded.  

in i t ia l  measurement  speci f ied in Item 5.2a. 

Repeat  the  

6. Records 

Records shal l  be mainta ined as fo l lows.  

a) 

b) 

c )  

d)  

e) 

f) 

Any abnormal i t ies  such as noise or v ib ra t ions  observed at any t i m e  dur ing the  tes t ing  shal l  

be recorded.  

Values for brak ing to rque,  pressure,  tempera ture  and in i t ia l  brak ing speed ( ro ta t iona l  

speed)  shal l  be recorded for each tes t .  

Pressure  and brak ing to rque shal l  preferably  be measured cont inuous ly .  

Cond i t ions  of  wear  on pads ( l in ing)  or d iscs (d rum)  before and af ter  the  test  shal l  be 

recorded.  

Room tempera ture  and humid i ty  dur ing tes ts  shal l  be recorded.  

Record ing fo rms are speci f ied in Attached Tables 2 and 3.  

Reference Standards: 

JASO C402 

JASO C407 

Service Brake Road Test Procedures - Passenger Cars 

Braking Device - Dynamometer Test Procedures- Truck and Bus 
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Attached Table 1 General Performance Test items 

Fourth Reburnish 

2 f 2) Water immersion 
2 3) Recovery Test 

Final Measurement and 
Inspection 

2 t; 1) Base line Check 

7 
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160-170km/h) or 16Okm/h (nominal speed Vmax is over 70km/h) 
All Repeat f) first reburnish 

All Immerse brakes thoroughly in water for 120 seconds (10-30r/m) 
All 50 1 6 0  I - I 3 0  I 15 
All - - -  - - Inspect brake lining (pad) thickness, etc 

All 50 - 180 Front, 60 Rear I 3 O 1 3  



Attached Table 2 Braking Device Dynamometer- Test Result Performance Report - Summary 

Vehicle classification Inertia (fronthear) 
Name 

Brake specifications Serial No. Observations 
fronthear type üate 
kriction material name Test station 
Lot No. Tested by 

Preburnish check Second effectiveness test First reburnish 
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Emergency brake test 

l=l 
I 

Second reburnish Third reburnish 



Attached Table 3 

1 Test Specifications 

Test Items 
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Braking Device Dynamometer - Performance Report - Summary (Passenger Car) 

Speed II Deceleration 
Km/h II I 

Test Date: D M Y 
Test Site. 

w 

a, > 
a, S 

._ 
c o 

$ 

Tested by: 

1 O0 
130 
50 

Final 1 O0 
Effect. 130 

Vmax 

Vehicle Name: .,I--. 

f 
> O o 
s! 
$ 

._ r c 
LL 

$ p m S  

Tvoe. 

Fade Max. 
Min. 
Max. Temp. 
Fade ratio 

High temp. effectiveness 
LOW temp. effectiveness 

Max. 
Recovery Min. 

Recovery ratio 
The first time 

Fade Max. 
Min. 

Test Load Max.nominal load Front: kgm2 Rear: kgm2 Total: kgm2 
Light Load Front: kgm‘ Rear: kgm‘ Total: kgmL 
Tire Size Dynamic tire effective radius mm 

Front brake 

Water 
fade 
recovery 
Wear of 
friction 
material 
Wear of 
counter 
materials 
Final checl 

Type: Cylinder diameter: mm Effective braking radius: mm 
Friction material: Lot No.: 
Disc size specs. Outside dia.: Thickness: Type: ventilated , solid 

Type: Drum/ Disc Cylinder diameter: mm Effective braking radius: mm 
Friction material: Lot No.: 
Disc size specs. Outside dia.: mm Thickness: Type: ventilated , solid 
Drum size specs:(Pitch dia).: mm Outside dis.: mm Thickness: mm Sliding area: cm2 

Lining size Length(s1ide direction): mm Width: Thickness: Sliding area: cm2 

Rear Brake 

Recovery ratio 
Max. 
Min. 
Recovery ratio 
Inner (mm) 
Outer (mm) 

Thickness (mm) 
Weight (9) 

Changes of Discs 

50 (low temp.) 

Max. Temp. 
o Fade ratio 
a, 
(B 


