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Abstract : Analysis of brake characteristics has progressed rapidly in recent years, as computer techniques have
developed. However, there are many problems in predicting braking characteristics, due to the numerous design
variables of the brake system. Therefore, a synthetic braking performance analysis is required for all brake system parts
such as master cylinder, booster, control valve and split system.

In this paper, a program which can analyze braking performance such as force distribution, braking efficiency, pedal
force and pedal travel, is presented. The preprocessor of the program helps users prepare input files through a dialog
box. An additional postprocessor makes the graph presentation of solved results. Also, a simple example problem is
applied to show the usefulness of the presented program.
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Nomenclature Q. : pedal loss force, kgf
a : deceleration, g 75 : pedal ratio
WprsWpr - axle dynamic load transfer, kg Tp0s : pedal, braking efficiency

F,p» Fo: :booster input output force, kgf

[ : wheel base, mm

H : center of gravity height, mm K : booster servo ratio

B, B; : real, ideal braking force, kgf R Ry : tire and brake effective radius, mm
P, P, : front, rear line pressure, kgf/cm’ N : number of piston, EA

P,  cut point pressure, kgf/em’ A w A o Wheel, master cylinder area, mm’
Q s etront : pedal effort, kgf Bst : booster consumption travel, mm

Frt, Rr : front, rear caliper consumption data, mm

F joss R 4ose  : front, rear hose consumption data, mm
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Tube : connecting tube consumption data, mm
Valve : proportioning valve consumption data, mm
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Vehicle Front, rear Control valve Master cylinder

data assemble data erformance data | | & booster data
Parking brake ‘ Fluid consumption FMVSS, ECE
standard data

data data

{ ideal, real braking performance [ [ Braking characteristic at line fﬂ

| LSPV dynamic characteristic ll Parking brake performance I

MS office Excel
convert

Result file

Graph

Fig. 4 Program structure for analyzing the brake performance

3.1 ®x{a|7|

A7 &3, d - FF Hefoja, EE W
B, vlxE] Ay, §-28, F2F Belola F¢ A
-"d.% AHE 5 A At Fig 55 AF A9 =

Ag Beolze) tig 44 EH§P‘L° HolFErt

“v"rrg’] 7712 9] dlolH &S M AQ] wlg &
A, A4S Y% Y dojElE o]E9 £
2 o]HZIth

H o] A MAE AT A - FEH
(Caliper), $1Z 3 2~(Hose), AE S W B 9]
ol e) e} FE], vh2E AUT Y] AL =
2 mz dH o A s 23E 5= YA A

g Jas 329
T Site Gron/Baen) - . | 7005 FoR1S
Whael Gesa frar] {5
: MexSpeesfiond) oI5
| Accatoration Time Gyt 160 el ]a
I8 e |
e
T e FeoFoctr | [67
oA T RewFey |65
irm-jwuidconwu P 7 open]

sovds ] & ] owel
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Development of Automotive Braking Performance Analysis Program Considering Dynamic Characteristic

ii T Predene vmmm

DataNarie - - [CTHOSERRTR

BT &

20 KgUont (303 [+
30-Kigho o e

a0 Kgffern' 082 o

[ Wwer || o @

—e ]

Mkgtew || 024

80 Raet [~z &

0 Kgyont I [+

- f o

= N
SR

o

o

o | e | sk

Fig. 6 Flexible hose fluid consumption data and graph
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Fig. 8 Output data dialog box
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Table 1 Vehicle and brake system specification
Laden Unladen
Total weight(kg) 3485 2060
Front axle weight(kg) 1490 1190
C.G. height(mm) 800 710
Front Rear
Rolling radius(mm) 330 330
Effective radius(mm) 117 134
Brake type Disc Drum
Cylinder diameter(mm) 46 19.05
Number of piston(EA) 2 1
Brake factor 0.8 3.6
Pressure threshold(kgf) 0.5 35
Systern circuit split X-split
Pedal ratio 4.07
Pedal efficiency 0.95
Unsprung mass(kg) 445
Suspension spring constant 1755 2 14.2
Pressure increase(kgf/cm®) 1.5
Booster type Normal
Booster ratio 7.0
Jump in force(kgf) 50
Booster threshold load(kgf) 5.0
1 input force(kgf) 106.7
1% output force(kgf) 761.8
Master cylinder diameter(mm)} 254
Control valve type LSPV
Reducer slope 0.3
Hand brake lever ratio 4.0
Forward parking factor 16.8
Backward parking factor 17.2
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