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Abstract

The electronic parking brake (EPB), as a core component of the automotive braking system, directly
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affects driving safety in terms of its performance. Considering that EPB being in a clamped state for
a long time during vehicle transportation may cause performance changes, this study establishes a
transportation durability testing system to conduct EPB transportation durability and subsequent
performance testing. By setting different torque and testing conditions, combined with extreme en-
vironmental conditions of low temperature (-40°C) and high temperature (120°C), the influence of
multiple factors on the performance of EPB is explored. The experimental data shows that with the
increase of torque and testing times, the efficiency of EPB significantly decreases; In terms of envi-
ronmental factors, high temperature (120°C) has a more prominent attenuation effect on EPB effi-
ciency compared to low temperature (-40°C). This research provides important reference for opti-
mizing EPB design, formulating reasonable maintenance strategies, and improving the reliability of
automotive braking systems.
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VU3 R G2 IR IR 2R AT B 22 A A% O B8, LR S B B BINAT NI A fr 22 A BB A 1] (2]
THEZ IR (EPB) TR AR MR B ) Ji s SIS, B i N B 2R A i 3], MR i% L% 4
#fF, EPB HITEREMIPL 25 ELELOGE 1 I3 RGTI AT SE AN 22, HET S M3 22 1) b SRR T 3056 4+ 70
&4 EPB i AR T2 9225 QC/T 592 (UL BN B BREE R & & 3808 7575 P R 0% 57 1
ANl R HITT () EPB $RAT 83 A6, X Sl il 32 B AR T 2 UK IA AT A Ja SR 5k e B L 3R
AT AR REREE M LB AR AR [4]-[6], S5 RIS T AR RIS 7% . Bz it e,
N TR S I8 e AT, EPB ARAEAL THURCIRES, BBk, EPB K323k it T
HFIRHE = AR ) ST IVA B FORZ LT EPB PEREE MG R, ATl [ 3 #% 4 EPB iz %y
ARERE, R TC IS fd R v 3 A8 LA iR e EPB RCR I, PA5E¥E EPB PEREMI Bk R Jvik
TH il A EEPE SR BEER AR -

2. EPB T{E[FHEERIAE R E
2.1. EPB T{E/RIE

EPB /& HL 7 REZEIZN R G R R BESAT 70, S AT R S EE 2R sh Dhfe, PR Ish 7 SR 3E IR
R R FEHE SN BE S R, (BRI HIEh AL, AT SEELRIZh DI RE, AR Z AR AT AR B R i U
HENIEZE, AL A Bh i P BT (ECU) WML, ikt BOnrSE MU HESNIG 28(7]-(9], Wil&l 1 B
e HITIEHIIC(ECU)Z EPB (1 “KN” , REWSHIOFALER B M A MEREHE S, W4k, il
NSO E S, FARIEIRATEE ECU WS EHRIZH AN RS RHEAZIIE, f£EIkE] ECU
W2 e, EIALEIHUR i is s (b N Bk is 5l ,  BET HES ] 33 28 SE U S BUR I ah 1 . A2 3 HL
R R ATIRAT IR RE . A8 A 2k BURERZZAL S5 3, LA R r LR R TR Tt A 3 4 ) 2 €
LI AR 00T BRI /3 /& 3K [10]-[12].
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Figure 1. EPB structure
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Figure 2. Durable transportation equipment
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ARG R B S TE, B RS R BB 1 KN SR K D Rg, AT e 7 R Pk
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Figure 3. Sample to be tested
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EPB &30 AN TOUEAE R Az, @il b, f T BN EME RN AR, EPB %3
WA FEMAE . [N, EWEisimd it , 2fnt A prER. B, R s Kok Bk
NIRRT AR R, JFRE EPB RAHZ S A il .

EPB HJIZH A LOU 2 AAAE T A IS AW s iinsaik. S2R0E & DR 22 750,
EPB fEigfiid B RS2 I A E AN A [, B5IXI. B R iis i R KA —. T2k
S R I R 55 N T 24 P2 PR X0 E R L AT S AR A ) AT IG B E o O 22 B, R GEVETT i EPB
BRI AR, B AR ORBE D O HAE RERE IR R AR, R b A B SR SR G S

3.1. B AR 75 %

RS HESR FUOCHE DR 200 EPB PEREIISEMR, AW 70 AHLEL 046 SR8 OB E v OB s el
FORARES Tl s BE R SR 235, EPB A% IS 2236 0V, [ Tt A I0 26 B . @i ndiax
KBTS EPB &4, A4 EEWGHIsIE, TEAbsERZRAS. ME, B3 E 5
6 e B I TR A RS HE R 2, 58 BRI A S 5 2

ARUCRIGIL R E 2 HAFHFE )5S 2 AAFRRRE R ZE X TA G, BARSHTTRENE 1,
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o, EARBEFT, B PR A KR (—40 C) A E iR(120°C).
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Table 1. Protocol
F1. RBAR

el A B C D
N J13(N-m) 350 350 850 850
SR o
UK 30,000 130,000 30,000 130,000

3.2. BT AR R

EPB i3 # )RR vl Sk 5 ) 5 R A B B B . EEE IR SRR, B, R
AL FE ALK BN ) = AR 0 e S5 iRk, b T ) s 3 5 R 1) 1) R R B R, ARG B Ak e
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PERER LB 4, EPB BN AR AW T
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Hep, FRIET, kN; A NHETL, A u NHISIECER,

VEAL EPB 2R3z i A G IPERER I, Sof DU ZH I S AT F 8 i T i g — el 158 B 11,000
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Figure 4. Efficiency of each EPB caliper before the experiment
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Figure 5. Efficiency of each EPB caliper after transportation durability
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Table 2. Comparison of efficiency before and after each group experiment

2. BEAREAIFHZEITEE

20531 A B C D
RIHT 1.92 1.91 1.93 1.90
R S5 1.91 1.81 1.86 1.72
TEHAE 0.52% 5.24% 3.63% 9.47%

EPB J& 5[] 45 I EPB H2UC 2 45 2 B Sh 78 42 0 B 450 I ifs f I 1) o 75 5% S sl 3 1
DR, HAERDUREE . AP MEERACRU T ER RN, FRENERAK, FMiiaE—EnE
W ORFFAT BB, SR XU, PRI IG AT S, BRI RIEAT XS b, SRR ISR iR A %) e B[] 5
Wi, QN7 3 Fram. HAE 3 AIAL, BEAE USRI, SRR RERAR N, XA ST, EPB MR N
e EMNEWMETEH, A HRRWER DN, D HRZRERK, X2 FE D i E A A
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Table 3. Comparison of clamping time before and after each group experiment

3 3. BAHHAIHIE R EREITEL

ZH ) HLE(V) A B C D
9 372 361 372 366
10 330 321 326 321
11 295 287 292 289
12 275 263 270 267
PRI HT (ms)
13 250 241 242 240
14 232 223 223 222
15 210 206 208 201
16 196 193 193 192
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iR
9 404 404 407 424
10 357 354 357 375
11 321 320 320 338
. 12 291 294 293 308
5 Ji5 (ms)
13 265 263 260 280
14 242 242 239 258
15 225 223 223 241
16 209 207 207 225
9 32 43 35 58
10 27 33 31 54
11 26 33 28 49
12 16 31 23 41
A4k AE (ms)
13 15 22 18 40
14 10 19 16 36
15 15 17 15 40
16 13 14 14 33
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Figure 6. EPB caliper efficiency in extreme environments

6. WIBIFMET EPB REHHER

DOI: 10.12677/0jtt.2025.144039 387 AT FAR


https://doi.org/10.12677/ojtt.2025.144039

EE

Table 4. Comparison of EPB caliper efficiency in extreme environments
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