") Check for updates
Transactions of KSAE, Vol. 29, No. 11, pp.1053-1059 (November, 2021) Copyright © 2021 KSAE /192-09

pISSN 1225-6382 / eISSN 2234-0149
DOI http://dx.doi.org/10.7467/KSAE.2021.29.11.1053

iz etnt HAOIE o|8¢t Hefo|3 mE of=2 W OA3 2L MM 4
BRI E A

= —

SAOLIZ|ITE 521 - gl Al - SEChSE 7| 4Bty

N

Development of Brake Pad Wear and Brake Disc Temperature Sensor
Using Variable Resistance and Thermocouples

Man Bok Kim" - Jung Joo Yoo” + Kyung Seok Byun™

VWind Force Marine Laboratory, Green Energy Institute, 177 Samhyangcheon-ro, Mokpo-si, Jeonnam 58656, Korea
? Department of Mechanical Engineering, Mokpo National University, Jeonnam 58554, Korea
(Received 13 September 2021 / Revised 6 October 2021 / Accepted 7 October 2021)

Abstract : The brake system is essential for safe vehicle operation. Any malfunction or failure of the brake system can lead to
serious accidents such as injuries or death of occupants. If the brake system can be monitored in real time, the monitoring
system can notify the driver of dangerous situations such as excessive wear of the brake pads or overheating of the brake disc.
Fatal accidents can be prevented by reducing the risk of brake system malfunction or failure. In this research, a sensor capable
of measuring brake pad wear and disk temperature in real time is proposed. The sensor consists of variable resistance and a
thermocouple. Through the experiments on the developed sensor, it is confirmed that the brake pad wear error is less than 0.1 mm
and the brake disk temperature error is less than 10 °C.

Key words : Automotive disk brake(AHg %} t]2==1 H o] =), Real-time monitoring(% A] 7+ T U €] &), Temperature
sensor(=> 5= A1 A), Wear sensor("F 5 AlA]), Brake sensor( 2.2 ©] = AlA])

Nomenclature 7171 _?46& 22 7 npRE L o] &5} Al obA HL3Eo)
A : area thD Fig. 1S t] 223 Bglo] 3 A 2~8 22 UERd 2
oJtt. QT o rmEFE o] Blo]oje} oA Bk v

V..  :outputvoltage

au
Vy : seebeck voltage

V.,  :current voltage

V.., :reference voltage

R, : full resistance value | Brake line |
R, : first resistance value

R, : second resistance value [Piston |

AR, :amount of change second resistance value
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Fig. 13 Front panel of monitoring program

43 MY HY Y 2N
BEjo] 2 I vk A o] g3te] 27
23S vk 39 A3E Fig, 140 LIS

3k H.go]

.slel

ST - C = ==
L= A ANAE NGAR AATH ZAE 7]+
60
E 55 'y
£ 5o .
g as .
5 20 .
g 35 -
- 30 L]
g 25
E 7 -
5 20 -
¢ 15 .
=
& 10 ’e
05 .
00 e
0.08 -
0.07 .
0.06 . . .
= 0.05
£ 004
s 003
E 0.02 .
o001 . .
0e
0.01 . .
0.02
00 05 10 15 20 25 30 35 40 45 50 55 60
Reference wear (mm})
Fig. 14 Experimental results of brake pad wear senor
% aop L
2 o
& 350 +
T *
— -
£ 300 -®
] -®
-
5 2% -“.
& 200 -
<= -
5 150 -
E »e
g 100 .2
.**
& so -®
0e
3 -
2 . - ®
1
- [ ]
° - - b ]
— -1 - I »e
£ - - - .* *
5 3 d . « * - ® . a® .
| - - -
-
-6
-7

Reference temperature(*C)

Fig. 15 Experimental results of brake disk temperature sensor

1058 s=AZaABoE =F33 A29d AH11Z, 2021

-3y
vhngke] tisto] minAlA o] 54 AE yEphd Zlo]
aL, obgll= 715 vk Rt mpEAL S A dke] e AtE
Hehd Aol
ng‘r AA| wpR O] @ A= -0.01~+0.08 mmE
SRIH AT Fig. 15 SED0|EE 7FEDA SH=
400 °C7HA] kst FAE 5 7] 2529 e o]

E 9 gcg} Tty &
slo] =

H%Eﬂﬂaﬂcwﬂﬂ
o]t} §]e] T xi
anaﬂaﬂLomu
o] 7} pehl ol

o] 92} - 7°C~+4°Ci AE At

SRER VAR
A2tk A e
EE RV

o [y
>

erﬁJ'E“{nzzz‘[E

1 K

o

2 ae
= m
> &

—

N
2 2

48 R AEA Beo]A d= wie
o 7484 &AA7} Hello] A o] ke sho}
S717F A &= o s AslaAf AA 7o =2
RUE o] 7 Hejo] A s = wii AlXE |
shaiet.
velels tas £ NS AFEfel] g3k A
AFO.T 5 PeE e E NS et
&%AHHiHﬂﬂﬂmE.Bvﬂﬂii
2 BN ST 5 Y A
it Aol thEk s A
24} 0.1 mme]3}, ¢]=~=

T S
U=

dl

i

2)

rfo
H

3)

ol

4)

O

_0|L

o] A5 o)
x 7
2 AT 2021 % AR BRI F gharak]l )
=33 7 ] A(KEIT) 24 91714 ) 2 & 2 7 43
7k A 5tn] =)ol o3k 191(20005742, ToT &g~

ufE B glo] 3 WU Al 2 s,

References

1) S.S. Chung, W. W. Jung, S. G. Choi and C. S. Jung,
“A Study of the Process for Brake Pad Wear Life
Prediction and its Application,” KSAE Annual
Conference Proceedings, pp.1432-1438, 2009.



2)

3)

4

5)

6)

JHAA S AUE Ol&% H20|3 WE Oi= Y HA3 2= HA Y

S. B. Choi and S. K. Jung, Electric Brake System
Technology Trend and Market Analysis, KISTI,
p.77,2017.

Y. S. Jung and S. S. Kim, “Brake Pad Wear
Measurement System Development,” The Korean
Society of Tribologists and Lubrication Engineers
Conference Proceedings, pp.81-82, 2011.

K. W. Suh and K. Y. Jung, “The Statistical
Evaluation for the Wear Life of Brake Pad Linings
in Vehicle Durability Test and Customer Usage
Environment,” Transactions of KSAE, Vol.7, No.5,
pp-213-220, 1999.

B. J. Murphy, M. S. Lebold, J. C. Banks and K. M.
Reichard, “Diagnositic End to End monitoring &
Fault Detection for Braking Systems,” IEEE
Aerospace Conference, pp.1-8, 2006.

H. W. Kim, A Study of Temperature Measurement

Transactions of the Korean Society of Automotive Engineers, Vol. 29, No. 11, 2021

7

8)

9)

10)

on Disc Brake for High Speed Train, M. S. Thesis,
Ajou University, Suwon, 2001.

S. W. Hu, A Study on a CAN-based Temperature
and Wear Sensor System for Automotive Brakes,
M. S. Thesis, Gangneung-Wonju National University,
Gangneung, 2010.

T. I. Yeo, “A Study on Wear Life Prediction of Disk
Brake Pads,” Transactions of KSAE, Vol.10, No.4,
pp-199-205, 2002.

J. H. Jung, Research Brake Pad Wear Measurement
Using Optical Fiber Sensors, M. S. Thesis, Chungnam
National University, Daejeon, 2016.

D. S. Park, Development of Re-clamping Control
Strategy for MoC Type EPB Using Estimated Brake
Disc Temperature, M. S. Thesis, Hanyang University,
Seoul, 2017.

1059



	가변저항과 열전대를 이용한 브레이크 패드 마모 및 디스크 온도 센서 개발
	Abstract
	1. 서론
	2. 브레이크 패드 마모 및 디스크 온도 측정방법
	3. 브레이크 패드 마모 및 디스크 온도 측정 센서
	4. 시험 및 분석
	5. 결론
	References


