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Car’s Brake system schematic diagram
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Brake Calipers assembly
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E
AT = —
L, m
AT = temperature rise, °C
C, = specific heat capacity; use 500 J/kg + °C for steel or cast iron

m = mass of clutch or brake parts, kg

T - Too ( hCRA )
——— = exp| —— ¢
Tl - Too me

= temperature at time ¢, °C
= initial temperature, oC

= environmental temperature, °C

T
T
T
her = overall coefficient of heat transfer, J/m2.5.°C

A = lateral surface area m?

11 = mass of the object, kg

CP

= specific heat capacity of the object J/m2.s.°C

Hyois = IerA(T — To) = (b, + fh)A(T — T)
H,, = rate of energy loss, J/s
her = overall coefficient of heat transfer, J/mZ2.s.°C
h, = radiation component of 7icg,
h. = convective component of 7icg,
f, = ventilation factor,

T = disk temperature, °C

Instantaneous temperature 7;
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Friction Maximum Maximum Temperature Maximum

Coefficient Pressure Instantaneous, Continuous, Velocity V..,
Material f Pmaxs PSI °F °F ft/min

Applications

Cermet 0.32 150 1500 750 Brakes and clutches

Sintered metal (dry) 0.29-0.33 300400 930-1020 570-660 3600 Clutches and caliper disk
brakes

Sintered metal (wet) 0.06-0.08 500 030 570 3600 Clutches

Rigid molded asbestos (dry) 0.35-0.41 100 660-750 350 3600 Drum brakes and clutches

Rigid molded asbestos (wet) 0.06 300 660 350 3600 Industrial clutches

Rigid molded asbestos pads 0.31-0.49 750 930-1380 440-660 4800 Disk brakes

Rigid molded nonasbestos 0.33-0.63 100150 500-750 4800-7500 Clutches and brakes

Semirigid molded asbestos 0.37-041 100 660 300 3600 Clutches and brakes

Flexible molded asbestos 0.39-0.45 100 660-750 300-350 3600 Clutches and brakes

Wound asbestos yarn and 0.38 100 660 300 3600 Vehicle clutches

wire

Woven asbestos yarn and 0.38 100 500 260 3600 Industrial clutches and

wire brakes

Woven cotton 0.47 100 230 170 3600 Industrial clutches and
brakes

Resilient paper (wet) 0.09-0.15 400 300 PV <2 500 000 Clutches and transmission

psi - ft/min

bands
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W= Vehl.cle .welght _ F.. = Rear axle braking force ‘ %
W . g = Gravitational acceleration “ : st
May =- Dy =- Fyyp- Fyr-DA-Wsin©® . ) DA = Aerodynamic drag
g DX = - a, = Linear deceleration ¢ = Uphill grade

Fx¢ = Front axle braking force
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D F it dv Fy¢ =Thetotal of all ongitudinal deceleration forces on the vehicle (+) D¢ dalg> golo g,095
XT M dt V = Forward velocity
Vs E ot g w JS e8]y alaly ol Gl g
dV=- M’“ dt  — Vo- V§= Fxt t t, = Time for the velocity change ': -:
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(Brake Proportioning) je y cwwls &2
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W= %W + % ng Dy = Wes + W Wi, = Front axle static load i)l Dx s 105 5 (6505 505 6l cnl s
W .. = Rear axle static load

b hW -
Wr= L W-1 o Dx=Wrs- Wy W4 = (W/L) (W/g) D, = Dynamic load transfer

L &g

Wl oo ety iy aaly sl Cle g olo jeome (S0, (G9 (yion Oyl e

- - h W
Fxmf=Wp, W=, (Wis+1 o D{ 2000 ;_’__j,“’_"—/"/’
5
Dy = (Fxmf+ Fxp ‘é’ 1500 |- = 0.81
h W M 9 Rear

Fxmr=|-lpwr= up(wrs'f_g—Dx) o 1000 

\\ 8 ot

(Fxmr+ Fxf) 500~ — — — _ ~~ = Mp=030

Dy = M Rear ~ ~ ~°
L., = Peak coefficient of friction I | [ I | | ! I
P 1 2 3 4 5 6 7 8

Deceleration (g)
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Rear Brake Force (Ib)

Maximum braking forces on the front and rear axles
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Average Values of Tractive Effort Coefficient on Various Roads

Surface Peaking Values, Lp Slipping Values, pg
Asphalt and concrete (dry) 0.8-0.9 0.75

Concrete (wet) 0.8 0.7

Asphalt (wet) 0.5-0.7 0.45-0.6
Gravel 0.6 0.55

Earth road (dry) 0.68 0.65

Earth road (wet) 0.55 0.4-0.5

Snow (hard packed) 0.2 0.15

Ice 0.1 0.07
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i

20 mph =12 metres (40 feet)
(32 kmvh) or three car lengths
30 mph = 23 metres (75 feet)
(48 kimvh) or six car lengths
40 mph
(64 krmvh) 12m 24 m or nine car lengths
50 mph
(80 knmvh) 15m 38 m
60 mph
(96 kmvh) 18 m 556'm
70 mph
(112 kmv/h) 21m

DRY ROAD WET ROAD

Between 60-100 feet 120 feet or more

Zo

—
e

= 36 metres (118 feet)

Thinking Distance Braking Distance

Average car length = 4 metres (13 feet)

= 53 metres (175 feet)
or thirteen car lengths

= 73 metres (240 feet)
or eighteen car lengths

5m

PACKED SNOW ROAD

180 feet or more

) N

o

= 96 metres (315 feet)
or twenty-four car lengths

ICY ROAD

600 feet or more

ﬁ,
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EBD Function (Same pedal force applied)

[A] one passenger

Shorter
stopping
distance

Front brake force Fiear brake force
(same as A) {larger than &)
[C] more than one passenger without EBD
-l R Longer
= J}!}}% stopping
Ej,ﬂh i';__‘_ﬂ - distance
L . 3 -_'.;".".. {:'\-I_
Front brake force Fear brake force
[same as A) (same as A)

Electronic Brake-force Distribution (EBD)
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Traction Control System Aie
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Collision avoidance system
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Danger warning (sound and display)

. A. Greatly increased braking force
. ﬂ B. Automatic deceleration, even when brake is not applied (pre-braking)
. ' ,| ! C. Automatic deceleration, even when brake is not applied (braking) a2




Compressed Air Brake System

Qi 4l g (LBYAYY L o Westinghouse Sl Lawgs [ sl st o2

Sy p¥ led adei o5l jo Jadd 0ad o coliiwl S (slog 055 ;0 aS St b i ol Solis

Sl lan 5l piaas (pl jo (Jg ol oolaiw] g aue mle 5l S (69,095 10 a5 cnl (65055 (59, bl

S oo oolawl Brake Pad iy Lid ol

S oolazl (glawlS w5l o2 5 (Saasd el 5 o2 DlgT g0 F = 05 (5l i

(| 2 C)""" L u,.i.u.u Lgl.(bg)oj} LS‘)? SWEW u;\ g_;l?:.u‘ 6L|)A

RPN 6;;>|) Nl JUONA Sgus oo Joos 6;;>|ﬁ el pls wo)la 6 S Ten 4 LS (tas

0y aio lgie dy aSL ool oolaiwl (30,5 (69, JWSI Jlaw Glaie 4 Lo & g i (0l o
SrSep dghee Lol & Sl Gre5 (9 0dliS SIS (o5 4 o5 Cel ey (59500 0015
Dg bl Sl

G Camd 65YL ekl Copo S S 5 Wlg e (i az g LB le b S olse ey

sl (S g0 pis A e s () (S5 Cde ol al g ol SOdg 0 sla e

43




1. air compressor

2. pressure regulator/governor
3. air dryer

4. regeneration reservoir

5. four way protection valve
6. air reservoirs tank

Air dryer
Air compressor

7. park brake hand control valve
8. park brake safety release valve
9. brake foot valve
10. front air brake chambers
11. brake relay valve + load sensing valve
12. rear spring brake chambers
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