J. of the Korean Sensors Society
Vol. 13, No. 3 (2004) pp. 244 — 251

B38 D&Ml C|A3 MSY &

0
OE
IE
=2
rH
[
I (o]
-1

AN - Uy - el

A Study on the Measuring Method of Disc Braking Force for HSR 350x

Seog-Won Kim', Young-Guk Kim, and Tae-Won Park*

Abstract

In general, the braking system of high speed train has an important role for the safety of the train. To stop safely the
train at its pre-decided position, it is necessary to combine properly the various brakes. Korean high speed train (HSR
350x) has adopted a combined electric and mechanic (friction) braking system. Electric brakes are consist of rheostatic
brake, regenerative brake and eddy current brake and mechanical brakes are composed of disc brake, wheel disc brake
and tread brake. In this paper, the measuring method that can take a measurement of the braking forces for disc brake
and wheel disc brake has been suggested and we have verified that this method is valid through on-line test of HSR 350x.
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Fig. 1. Configuration of Korean high speed train(HSR 350x).
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Table 1. Braking apparatuses per each bogie

No. of bogie BMI BM2 BM3 BT4 BTS BT6 BT7 BMS BM9 BMIio o%

quantity
Tread 4 4 4 4 16
Mechanical brake Wheel disc 2 2 4
Disc 6 6 6 6 24
Eddy current brake 1 1 i 1 4
Electric brake (regenerating/rheostatic) 2 2 2 2 2 2 12

—245 - J. Sensors Soc., Vol. 13, No. 3, 2004



78 244
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Fig. 3. Blending curve for braking; (a) service braking and
(b) emergency braking.
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Fig. 4. Measuring configuration for braking performance.
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Table 2. Installation positions of sensors according to
measuring items for braking performance

Measuring items Sensor position Quantity
Braking signal Cab Cubicle i
Braking PWM Cab Cubicle 1
Vehicle speed WS41,42,51,52 4
Pressure of
braking cylinder BT4, BTS, BMS8, BM9 4
Clapping force BT4, BT5, BM8 3
Braking force BT4, BTS5, BM8 3
Temp. of disc BT4, BT5, BMS8 3
Temp. of pad BT4, BTS5, BM8 3
el wrnmows
Logitudinal Floor of TP1, TP2 3

acceleration and TT3
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Fig. 5. Disc braking apparatus.
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Fig. 7. 6-wire full bridge strain gauge.
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and (b) for hanger.
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Fig. 9. Measuring modules.
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Fig. 13. Braking force per a side of disk.
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Fig. 14. Actual friction coefficient.

olZ@ A= FAo] 219 140|th 170 kmvh £EAAM &
b2 A7) oF 04 FxolH, F3Y& w7} ol o )
g Frlete] A&AR 2o FRAd e oF 0.6714]
Z71He & 4 Y} ol AP AN Tl A1F
7)1E o)&3le 249 160 knvh £E00|4 9] npEA S
0.39~0.49} 718} YA}, o= W o] Aa|w 9} &)
Aol] X8 2E#Q Alo|A& o]-&3t Tj2A AE
AR9 AFEE SA ke WHo] AFHT AFo] F
YA A58 Ao FLHor Frie ARE YF3
= Aol

4.d B

ofs

=8 35 AlSAZ"H gig 5S8R
7] sl il 2 M9t ASA 2L A
23l AF5AY, AFAZE T AEE T S AEe

F

AXEEs) 2] A 1348 #3353, 2004

ZARISEE AN 7N Sl

Ased Fa45U NAANTE S 1&31F T
Toll LRIz A S fdk Hxs dAE
¥} Y7o 2EHAANAE F-&3 el Al
ME AFste] 2l dRiste 2hg-ske dF-E - A
4L 4k 389 A Feske 4
< ATHAH | FEahe gl 3 Al o]8A]
o} 79 Y5 FERistel] wE £F40] 3T
& AT 8 olE2RE FAE 4FEA AT
S o83l AlF Hist A= Aol widAE
ATt o] ALtE vidAleE AP AAA tholvt
B AR71E B3 AR vhEAse) vlaste] Xjolzt

e & 7 AT TN, BEE 2EH A A
7t B3E A9 YAE o83t Hiaa AFAA
o 71A AEHE AHH ez FAsks Aol 7FsdiA
How, fizet J= Alolo] ZHg-ehe wiAAFE
IEHE g F3 oM FAE R AF
Ho g A FRGeM Y apBAFE AU 5 3
Al =,

7|

B W82 AHIFRAM AlPshe 2EF =T )e)
WAL e vk

&1 28

[1] o, a7, “g3 mdo] ot m&AH9 A
Y AlgH Y, Ao - AES] - A|LHF e
2] A 8B, A1E, pp. 46-53, 2002.

[2] S. Yasunobu, S. Miyamoto, and H. Thara, “Fuzzy
control for automatic train operation system”, IFAC
Control in Transportation System, pp. 23-39, 1983.

[3] Internation Standard IEC 1133, IEC, 1992.

4] TEAAN2Y J1 ALY, AT A/ A7Y,
1998.

[5] G7 Z&-E AARZF 71241, d=827 e
T4, 2001.

[6] G7 31&313 71&7| ALY Control System Specifi-
cation, (F*)2%, 2001.

(7] ASAEH g, 25787 datr
A, AP /371 5, 1996-2001.

(8] A7, 24, A& HAE& 24 viEA 8 A,
FA e s =2F, ¥ 53, pp.
779-786, 2002.

-250-



rok

19y 34999 Haz

AEE S i #E A7 83

TR

< 19643 129 1038

«1987d 29 Aot 2438 1]
&b

+1989d 2¢ TSkl 2HT s HApe}
A A5EAD

+1987 22 ~ 1994 29 oAl Md
74

+ 1994 39 ~ 19973 22 AAFTD HY
A

<1997 39 ~ &4l AEIEdTd A
dd+d

« FROL AR A B2, e}
2 AE BW7E 24 AA F o)

o og 8

+1955d 59 194

19774 29 A&t A A IS £
&b

+1982'd 2¢ University of lowa 717158

SRS A5
+1985d 29 SR 7|AlE 5t wAlske
A=zeprh 24

*1983d 39 ~ 19901 2¢ Computer Aided
Design Software Inc. Director

+19861 1€ ~ 1987 74 University of
Towa Guest lecturer

+1990 38 ~ EA) o 7)A F A
ﬁ_._b_—}_t! -—y/k

-251 -

4 9 =

+1961d 39 2348

+ 19844 249 olEriglw FAE S &9
Eh

19861 8¥ F=xHsried At 4
AR HEAIAD

| 20039 59 olroiE AT sk

Walee) ASeHD

+19863 6% ~ 19964 3¢9 1953 T
T e

+19963 49 ~ 19973 12¥ SxudATA
A Al ddard

<1997 129 ~ &R IETETY
]

o FEAECL  FeAlF T, Heald
Az, ARAF ANEE7} 2F A g 9l
Elo]

J. Sensors Soc., Vol. 13, No. 3, 2004



