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Fig.1 Schematic diagram of balise circuit board
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Fig.5 Balise reference loop model
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Fig.7 Reference loop model simulation diagram
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Fig.8 Test connection and test result
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Fig.11 Model for metal surface simulation testing

3.2 FEsREEXNEFRER TR

3.2.1 &8 @R

w4 S Bom i KRB D=—186 mm, z,=
—103 mm, 4 J& 11 )5 & d="5 mm, %% B 4 J& 1 1 FH
S=80 mm X80 mm, 160 mm X 160 mm 240 mm X
240 mm Fl1 320 mm X 320 mm , {if E A 7] 4 J& i BLUF
FATE S R M, B 12 R .



1046 B osom R 5 B W o545 3%

x/m
— §'=160x1603REIR K
— §'=320x320REIR I

— §'=80x80kIR A,
S = 240x24084R 141
8= 400x4007E1R

F 12 AFE4EERT EA7ES 5
Fig.12 Upward signal amplitude curve under different metal
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Tab.1 Performance index data values of balise under

different metal areas S

MAEE BTMzhA BTM#IA BTMEE

S/mm* B/ YEHETE/ AR Bl e

mm ms #/bit e SC gL
0 702.16 8.4259 4756.3 4.323 9
80X 80 702.15 8.4258 4756.2 4.323 8
160160  701.59 8.419 1 4752.4 4.320 4
240X 240  698.41 8.380 9 4730.9 4.300 8
320X320  688.52 8.262 2 4663.9 4.2399
400X400  671.16 8.053 9 4.546.3 4.1330

M & 12 53 1Rl %0, 4 Ja i AL S Mok, 2 4%
YEFHBE B BTM 42 W22 4 4 SC T 8K 55 1% BE 48 b bk
AN BN R BE R Lk BRI TR, Y
S<<240 mm X 240 mm , ¥ I ] 55 9 X 06 (8 5 1F T X
WA A 25 K F 30 dB s 24 S==320 mm X 320 mm, H: 2%
B /T 30 dB, AV R AT 5 B% 0 — otk oK
24 S MO B AN F] 240 mm X 240 mm, BTM #1002 4
g SC i B /N 0.023 15 24 S M 240 mm X 240 mm
BEHNE] 400 mm X 400 mm, BTM 42 5 4 4 R e i %k
W /N0.167 S,

322 &BEOESEEREAIES

W z,=—103 mm, & J& 1l J& E d=5 mm, & )&
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(a) Uplink signal amplitude curve comparison diagram

YR BE / d

3

g 300p=
<303
= ~30.6
-30.9
-312

SRBE

2]

-0.52-0.51-0.50-0.49 -0.48-0.47-0.46

x/m
(b) FHMXHARE
(b) Side lobe area enlarged diagram
— d e = SRR e = 9IRPIRA;
T dy = 103K, d,,. = TI3HRIRA;
e = 1237RIE

P13 AT dyye NI FATHE B A5 5 08 B2 1 22
Fig.13 Upward signal amplitude curve under different ..,

K2 AEdy, PHNEREEIEREEE
Tab.2 Performance index data values of balise under
different d,

object

NAEEHE BTM3BIA BTMzhE BTMEhA

dyo/mm  JHEEES/  VEFELE/ Hdors gilci e
mm ms % /bit i SCmiER
—83 688.52 8.262 2 4663.9 4.2399
—93 688.36 8.260 3 4662.8 4.238 9
—103 688.32 8.259 8 4662.5 4.238 6
—113 688.63 8.263 6 4664.6 4.240 6
—123 689.34 8.272 1 4669.4 4.244 9

AL T B AR AR LT JCRE M, o o A8 XHEL AN 83 mm
RmE) 123 mm, b & A VE IR & 28U AE 1 mmZ N,
BTM 4 W % 4> #f ST 8 228 f6 #E 0.005 T2 Y o H
L 13(h) AT, ol e 260 B BR K, 26 B 55 30 DX T 4
ANy A B R 83,93 T 103 mm B, 55 i X 1
{8 5 1 F X 0 (H A0 22 /8 F 30 dB, ANl 2 47 BE %
Yy — B EOR o My 48 XF (R 123 mm B, H:
ZE{EKF 30dB.
3.2.3 4 EkaEE

B4 @ T 5 T e KR D= —186 mm,z,=
—103 mm , 42 J& 1 1 S=320 mm X 320 mm, 3% it 4
R R d 9 1.3.5.7 F19 mm, {5 ELA [F] 4 Ja i )&
JETN B EATAE S B A 2k, W 14 s

BB 45 3 B g 300 km/h, 8K [A] 4 Ja i R
d T N A PR RE SR AR AR MR, A0 3 T

K 145 3% 300 A, Y —233 mm<<D<
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Fig.14 Upward signal amplitude curve under different metal

surface thicknesses
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Tab.3 Performance index data values of balise under

different metal surface thicknesses d

MAE BTMBIE BTMZhAE BTMEIE
d/mm  HEE®E/  FEHEE/ Blkdy Bk s
mm ms B/ bit e S %
1 690.10 8.281 2 4 674.6 4.249 6
3 688.19 8.258 3 4661.6 4.2378
5 688.51 8.262 1 4663.8 4.2398
7 688.81 8.2657 4 665.8 4.2417
10 689.23 8.270 8 4 668.7 4.244 3

— 186 mm i}, 4 & 11 V5 BE o ) 28 Ah o 17 25 4 4% B ok
REHE bR JL-F R o d A 1 mm 3§ h ) 5 mm, i &
AR B A8 A AE 2 mm 2 N, BTM #2142 424 3¢
WA fEFE 0.006 W2 P9 . #1114 (b) AT, o B,
KA M X TP, A d=1 mm I, 55 % X 1§
{E 5 18 FH X AH 22 K F 30 dB.

g5 1 Tk A5 F0 b o SR 4 R 7 A X SRR
LXK, A 15 R .

3 3 LS 06 T Y N A S LA A 4 ) T
LRy A0 v 5 0T 4 R T 2 e I TR T 15 BT R e A X H
W TUF- TC I HE I 250 2 15 J8 A% il B vl 5 5 Bk et i
SR E A AR 22 4 X B 24 2% T 6] 4 Ja T K 5 i o
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(a) The relation curve between d,;.. and S

d/mm
S IR TN
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(b) The relation curve between d and S
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Fig.15 Division of safety and non safety zones in extreme

proximity to metal surfaces
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Analysis of the Influence of Surrounding Metal Objects on the

Electromagnetic Transmission Performance of Balise Uplink

LI Jianguo'*, ZHANG Xinkui', XUE Qianshu'
(1. School of Automation and Electrical Engineering, Lanzhou Jiaotong University Lanzhou, 730070, China)
(2. Key Laboratory of Four Electric BIM Engineering and Intelligent Application for the Railway Industry
Lanzhou, 730070, China)

Abstract To address the issue of metallic objects around a balise affecting its electromagnetic transmission per-
formance, a balise antenna model is established in electromagnetic simulation software. The simulation experi-
ments are carried out by varying three parameters: the metal surface area, the vertical distance between the
metal surface and the balise, and the metal surface thickness. The uplink signal amplitude curves of the balise un-
der different parameters are obtained, and the transmission performance metrics are calculated to analyze the im-
pact. Results show that: a larger metal surface area leads to lower performance metrics, such as a reduced num-
ber of safety message frames received by the balise transmission module (BTM), with a more significant degra-
dation and greater interference from the sidelobe region. When the metal area is greater than 320 mm X 320 mm,
the uplink field strength consistency requirement can no longer be met. A greater absolute distance between the
metal surface and the balise results in less interference from the sidelobe region, and the distance must be greater
than 123 mm to satisfy the field strength consistency requirement. Increased metal surface thickness causes

greater interference from the sidelobe region, and the thickness should not exceed 1 mm.

Keywords balise; metallic objects; uplink; transmission performance

Effect of Holed Structure of Friction Block on Braking Characteristics

of High-Speed Trains

WU Yuanke'?, TANG Bin'®, FAN Zhiyong', XIANG Zaiyu'*, MO Jiliang'
(1. Tribology Research Institute, Southwest Jiaotong University Chengdu, 610031, China)
(2. China Railway Engineering Equipment Group Co., Ltd. Zhengzhou, 450016, China)

(3. School of Mechanical Engineering, Guiyang University Guiyang, 550005, China)

(4. School of Mechanical Engineering, Guangxi University Nanning, 530004, China)

Abstract The friction block of high-speed train brake pads exist in two configurations: holed and non-holed.
To investigate the influence of the holed structure on the braking performance, drag braking tests using both
types of friction blocks are carried out on a self-developed scaled brake dynamometer for high-speed trains. In ad-
dition, finite element simulations are carried out to analyze vibration noise and interface thermal distribution dur-
ing braking. Experimental and numerical results indicate that the non-holed friction blocks produces continuous
self-excited vibration and excites high-intensity squeal noise, whereas the perforated block effectively suppress
system instability and reduce squeal noise to some extent. Moreover, the holed structure improves the interfacial
thermal distribution, leading to more uniform temperatures on both the friction block surface and the matching

brake disc compared to the non-holed blocks.

Keywords high-speed trains; braking; friction block; vibration noise; thermal distribution



