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A Study on the Characteristics of Automotive Brake Pedal Force

ABSTRACT

In this study, the function of a hydraulic brake system with a vacuum booster is systematically analy-
zed according to the mutual relations which follow :

— the brake pedal force vs. booster input force

- the booster output force vs. master cylinder input force

— the hydraulic line pressure vs. braking deceleration.

A computer program is developed based on the theory which is able to predict and analyze the
pedal force characteristics at the beginning of the initial stage of brake system design.

Analytical results show good agreement with the experimental vehicle test.

Key words : Brake(H 5% A1), Locking Limit(Z22%A)), Pedal Force(® %), Vacuum Fail (Hl 8 ),
Braking Force Distribution(#| 538 ¥4)), Deceleration(Z7}&5)
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ol Tk R4 wolF A HEdeE Table 1 Specifications of Test Vehicles

RS wANE Item Vehicle 1 Vehicle 2
. Engine Type Gasoline Engine| Diesel Engine
PF={(PF,—PF.)/LP.} - LP+PF., (23) Displacement 3958cc 2874cc
Transmission Manual 5 Manual 5
Wheel Base 2842mm 2630mm
A Tire Type P225/70R15 | P215/75R15
2.5 O|E sl Pressure(F/R) | 30Psi/35Psi 28Psi/32Psi
Rolling Radius(m) 0318 0.338

BHola HBE olZ2Hoz N3] A7
NEgYold T2aPe F29 XEE Figr#

Table 2 Specifications of Brake Systems & Weight Conditions of Test Vehicles

Item Vehicle 1 Vehicle 2
A B
* Caliper Diameter 66.0mm 60.4 60.0
- Effective Radius of Rotor 115.14mm 117.5 113.0
Front Brake * Pad Area/Caliper (Inner+ Quter) 111.60mm
Foundation * Friction Material(Lining #) 0.35Nominal 0.64Nominal 0.41Nominal
* Rotor Type Vented Disc Vented Disc Vented Disc
Rear * Wheel Cylinder Diameter 22.2mm 40.5 238
Brake + Effective Radius 127.0mm 125.0 127.0
Foundation + Friction Material(BEF.) 339 041 2.32
* Type Duo-Servo Drum | Solid Disc L.&T. Drum
Proportioning * Type LSPV. P.V. B.V.
Valve - Split(kg/cm® LLVW 33 45 4
* Split(kg/cm?) GVW 59 1
* Slope 0.33 0.45
Power * Size/Type 20bmm/Tandem| 7+ 8~ gr+9
Booster + Gain(Tandem) 92 5.1 56:1
Master Cylinder| * Size #(mm) 254 23.8 25.4
Pedal Ratio _ 37.1 4311 43°1
Vehicle Front 1060 1050 1026
Load Co- |LLVW/| Rear 1019 854 879
ndition Total 2079 1904 1904
(kef) Front 1133 1012 968
GVW | Rear 1352 1280 1255
Total 2485 2292 2223
C.G.Height (m) LLVW 0.585 0.554 0.554
GVW 0.686 0.660 0.660
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Table 3 Test Conditions & Methods

EURE CURILURN A <1 I
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Test Item Performance Test [Vacuum Fail Test

Test Condition

Initial Breaking Speed 50/80 " 50
Pedal Force 2.5kgf/Wheel 10kgf/Wheel
Load Condition LLVW/GVW GVW
Burnishing before Test Following FMVSS 105-75
Pad Temperature 90—120C
Transmission Neutral
Ambient Air Temp. © 10~40T, Wind <4.7m/sec

"Road Condition Dry, Flat Asphalt
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Table 4 Test Results
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