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A BASHE 2o =yH oA grunt (stick-slip) noise 7]A1

Rear drum brake grunt (stick-slip) noise improvement on braking during nose-

dive & return condition
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ABSTRACT

Grunt (Stick-slip) noise happens between rear lining and drum on braking condition while vehicle
is returning to steady position after nose-dive. The study presents a new testing and analysis
methods for improving brake grunt noise on vehicle. Grunt noise is called a kind of stick slip
noise with below 1kHz frequency that is caused by the surfaces alternating between sticking to
each other and sliding over each other with a corresponding change in friction force. This noise is
typically come from that the static friction coefficient of surfaces is much higher than the kinetic
friction coefficient. For the identification of the excitation mechanism and improvement of grunt
noise, it is necessary to study variable parameters of rear drum brake systems on vehicle and to
implement CAE analysis with stick slip model of drum brake.
The aim of this study has been to find solution parameters throughout test result on vehicle and
dynamo test.

As a result of this study, it is generated from stick slip between rear lining and rear drum and it
can be solved to reduce contact angle of lining with asymmetric and is effected not only brake
drum strength but also rear brake size and brake factor.
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« Stick / slip modeling
— Define friction coefficient and threshold velocity of contact model
— Stick / slip test (simulation)
« Drum brake module only
« Drum backing plate fix to ground
« Al of parts is rigid body

Stick-Slip Event Occur

Friction ()

Static Transition Dynamic
1

Vg
Relative Velocity

Fig.4 Stick/Slip modeling T/

« Anchor plate acceleration
— Static and dynamic friction coefficient : 0.34 /0.5
- Static and dynamic threshold velocity [mm/sec] : 10/20
- Vehicle speed: 0.5 kmh
- Brake pressure : 10 bar

— Grunt noise source of drum brake stick / slip phenomenon
= 483 Hz (Simulation)
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* Drum brake model
— Simplify drum brake
* Reduce lining contact point (22 ea/side = 12 ea/side)

* Remove complicate contact condition
(shoe ~ backing plate, shoe ~ adjuster, operation lever)

Cylinder and piston B R,
\
- .
/ - 7 Drum Sk .

Shoe refurn spring a
o €Y o7
7/ Shoe retainer spring \

Leading Shoe . Trailing Shoe ¢
——— o
Anchor plate deformation direction and forefaft direction
v e stiffness tuning to meet 640 Hz stick/slip frequency
s Case 1: 30 KN/mm

Backing plate Anchoipiate Case 2: 40 K/mm
Case 350 kUmm
Case 455 KUmm

N

Fig.6 Anchor Plate 74513

-745-




+ Drum brake stick/slip result (Acceleration / Frequency) AAZ grunt noise © T& A=Al A

2 gl m - =

Case 1 (30k) Case 2 (40k) Case 3 (50k) Case 4 (55k) B )‘A -ATF‘/] O]Zq— 7{‘/] /\]—o]‘t} U}E]’}‘i
e | B | ot | B ~E @Ale], $F Shock Absorber W7}, =+
W [ - - Hio]= ow glo] W7 FeolE, 1¥]a &40
Ruaw mass Koo sent 3w ey Fom 228 W Fo|Ed V& EAE ol Fu5E
~rvasgd| Serrrgre meertages 4 %}%E} <“)

Fig.0 o14sh o] Hul= Soloi £g9 F3t

Fojejst sxindolald wAH Fuks theel
600Hz ¥-2olA EAFS & 5= glor, oF o7
2 cgndelzd N xolxst wANYSS stot
sk

Fig.7 Anchor Plate 7/d°l w2 7% Hz

30kph % & & 2548 5 Braking Mode
NX‘“E _Aﬂ_ ‘_ —5-H/&'% 156_-3]], grunt noise ‘Q’/‘E Brake 774- &5 Za Issue 724 A Al
Oﬂ Oé]b‘]:vo—— __,2_1‘: —,z— _g_O ° =1 3\1?_];(] _Ti]—?_]l"é‘]—j_xl- Braks .hum?;l?kphul[llw-ESOa}FF[vs Tuneii?l’ﬁ!.S{lD_%MNJ

F.EL 5]

s, ol whe A= A%H D 9o,
B wRaA okl A7 WhE B0 A9
Studyol o+ FES a2,

1_
L

ol
o

3. AX HIIE &t noise 7|MWEF Study

oAM= AFdxol $-27) ﬁ7}o}*tﬂ AHE-3H
At 2peke] A9 Ax) AdEelA 43 Grunt
noise 3+ 600Hz A= oH, o]= noiseZ
AL 7 e T8 B 7MEEAE g A
A o]z WAETRY] o]z FipE B45}]

Fohgirt.

Fig.9 7} $9lo1A¢] o] Fups 24

3k A} 29 grunt noise WA FES vhotal
943]1 0131 ﬁzgx}xkau grunt noise g %

Rear grunt noise &3 ZAYA}l H|mE71ZE
Maker | Vehicle Veh. No. Mileage Rating Remark
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Springlower seat insulator = _ WS H-A V-car XXX 7,092 km R65 Frt& Rr 25 LM
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