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A Study on the Automatic Brake System
driven by Intake Pressure

Suh, In—Chul

Department of Mechanical Design

Graduate School of Industry, Pukyong National University

ABSTRACT

A new automatic brake system has been studied and tested by using
the automobile equipped with the experimental device. The device is
consisted o}f photo sensors, solenoid valve, booster cylinder, and link
for brake pedal and driven by intake pressure of the automobile engine.
The purpose of the automatic brake system is avoiding the damages
of material goods and injuries of people which may come from the
automobile accident caused by a driver's mistake for not responding

to any emergency situation relayed by the warning signal or the monitor

- i -



of the conventional automatic brake system.

The force acting on the brake pedal by intake pressure in the device
is above 215N which is bigger than normal pushing force by men's foot,
147N and therefore big enough to activate the brake pedal. The forward
and backward movement stop test results show that the device operates
very well within distance error 20cm at automobile velocity 40km/h,

10cm at 30km/h, and no distance error below 20km/h respectively.
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Nomenclature

A piston area of the booster cylinder
A; :component minimum flow area

Ap ‘piston area

P. :cylinder pressure

P, :intake pressure

P,im : atmospheric pressure

AP; . pressure drops in the intake system
S, : mean piston velocity

vj *local velocity

& resistance coefficient

o :density of the intake air
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Fig. 1 Pressure losses in the intake system of a 4 —stroke spark—

ignition engine
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10, EO, intake and exhaust valve open periods for that cylinder, respectively.3

Fig. 2 Instantaneous pressures in the intake and exhaust manifolds of
a 4—stroke spark—ignition engine, at wide—open throttle
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£ SOLENOID
VALVE

BOOSTER CYLINDER

‘IXXX

PHOTO SENSOR

ofe

OBSTACLE

ENGINE BRAKE PEDAL

Fig. 4 Schematic diagram of the automatic brake mechanism

_11_



ALARM BUZZER

LARM LAMP
NEUTRAL

VOlCE BRAKE PEDAL BACKWARD

o

“BOOSTER
CYLINDER

TRANSMISSION GEAR

PHOTO SENSOR

OBSTACLE

Fig. 5 Outline of the automatic brake system
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. ENGINE 9. PHOTO SENSOR

I

2. AIR INLET 10. AMPLIFIER & CONTROL BOX
3."T"-TYPE SOLENOID VALVE 11. SUCTION TUBE

4. SOLENOID 12. GEAR BOX

5. BOOSTER CYLINDER 13. SHIFT LEVER

6. CABLE 14. ON-OFF SWITCH

7. BRAKE PEDAL 15. SPRING

8. LOADER 16. VOICE SYSTEM

Fig. 6 Component descriptions of the automatic brake system
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1. AUTOMOBILE BODY 6. CABLE

2. ENGINE 7. BRAKE PEDAL
3."T"-TYPE SOLENOID VALVE 8. LOADER
4. SOLENOID . 9. SUCTION TUBE
5. BOOSTER CYLINDER 10. SPRING

Fig. 7 Assembling layout of the automatic brake device
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Fig. 8 Outline and dimensions of the photo—sensor
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ITEMS PHOTO SENSOR INTERNAL CIRCUIT EXTERNAL CONNECTIONS

(BROWN) +V

APN @@

\ Z .
OPE) > ~~ (BLACK) ouTPUT| ¥
5 +—() ) = DCI2~24V
COLLECTOR o) : =T E10%
~
oUTRLT e : 100mA
5 |_[creurr s ! ANDBELOW
BREAKER A ;
330 5

C (BLUE) OV

Fig. 9 Control and output circuit of the photo—sensor
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® BA3M - DDT
¥ Light ON Type

DCI12 ~ 24V
< PR O +V

100mA Max.

OBSTACLE BLACK

BLUE

O OV

Fig. 10 Connection diagram of the photo—sensor
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OUTPUT PULSE FOR LIGHT DENSITY

LIGHT DENSITY
TN TN A
R i 1\  ACTIVATION
bbb\ LEVEL
STABILITY LAMP  ON ! AR e B Lo
/ OUTPUT OFF —— L I -
OPERATION LAMP  ON — ] —|
(RED LED) OFF —1 | L_l o .
OUTPUT TR ON ; : ; : _‘
OFF ) H LJ .

Fig. 11 Sensing mode and timing diagram of the photo—sensor
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Fig. 12 Fitted appearance with the photo—sensor
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Fig. 13 Fitted appearance with the solenoid valve
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Fig. 14 Fitted appearance with the booster cylinder
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Fig. 15 Schematics of the brake pedal, m
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Solenoid valve

B
!
R Booster cylinder
\ | 4 H
ARl
i ? aB
P . ‘ 5 |?

Fig. 16 Brake pedal fitted with a cable and a booster cylinder
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Fig. 17 Connection details for the booster cylinder
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Fig. 18 Block diagram of the announcing voice system
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Fig. 19 Block diagram of the amplifier
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Fig. 20 Electric power system
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Fig. 21 Stop—test mode of the automobile equipped with the
automatic brake device
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Fig. 22 Slip distance for several velocities
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Fig. 23 Sensitivity of the photo—sensor
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Fig. 24 Photo—sensor test at stop condition
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Table 1 Traffic accident statistics (1)
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Table 2 Traffic accident statistics (II)
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