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Abstract : Recently, automobile parts are manufactured in small quantities of various types, that is, even for the
same vehicle model, the automobile parts industry has a structure that is difficult to publicize due to the different
parts by year and option. Therefore, it is difficult to obtain information on vehicle parts unless you are a
manufacturer or OEM parts supplier. It is also difficult to supply and distribute parts. Accordingly, the supply of
A/S parts is mainly made up of manufacturers and OEM parts suppliers, thus making it difficult to activate
alternative parts, such as non-OEM and remanufactured products. This auto parts A/S culture has become a chicken
game with the formation of a market that focuses on price competitiveness rather than quality competitiveness for
replacement parts. This resulted in a situation where the producers lacked business growth and consumers turned
away due to quality problems. In this study, performance was restored by washing the HCU, the main damage
mode of ABS modules, which has been obligatory since 2012 among electronic automotive parts, and major
performance tests of ABS after washing were conducted in order to confirm the recovered performance.

Key words : ABS(Anti-lock Brake System, $FE]2}H # o] ZA]2~®l), Remanufacturing(#] Al 3=), Performance recovery
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Table 1 Environment impact comparisions

Parts rt/iz;t:lriljlg Remanufacturing | Reuse
Resource conservation A @) ©
Energy saving X O O
Quality A © X

(Notation) X : Bad, A: Normal, O: Good, ©: Great
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Fig. 5 Solenoid valve(NO/NC) of HCU

Fig. 6 Low pressure accumulator of HCU
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Fig. 7 Pump & pump motor of HCU
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Table 2 ABS core failure mode and cause

Failure mode Failure cause Part
Brake fluid oxidation due
Sol valve,
to heat generated from
Leakage the brake HCU block,
LPA, Pi
seal damage A, Pump
Accumulation of brake
Block fluid slud ted Sol valve,
ockage uid sludge genera
= 1cee BEC HCU block
during operation
ECU 2
Breakage/ L case
X . Damage due to vibration PCB,
Disconnection .
Sol coil
Fire Moisture inflow to PCB | ECU connector
DTC code Damage pressure sensor
. Pressure sensor
detection and poor contact

ABS MODULE CORE FAILURE STATUS

Pump damage B ‘“’:%d“m“ge ECU PCB circuit

9% damage
10%  Ecy harness

damage

Pressure sensor [
damage
21%

Sol valve coil
damage
3%

Sol valve

king/clogging
11%

Pump leakage

LPA leakage
6%

Fig. 8 ABS module breakdown status(remanufacturing a
company standard)



Research on Cleaning Technology for the Inside of Valve Block of ABS(Anti-lock Brake System) After Used

Solenoid valve 312F @ 1k&) &=Ako] 1] %R 4714 148
701 40 %= AHA Tk 71 Btel] S 84, LPAYF, ECU
PCB2] 2 =/, ECU7| ©] 2= I}<=, Solenoid valve coil <=7
=o] mAE Ato] WHAIEHS- sHol )i th

ago] 7Y Be olE A HEzu|Fo R ¢ld uA

wWi- A1 H R
o HRR AAZ BAE ANA UL IR NG - 2
A0 AzeR BE] e B ATl
A WA, Wb 3 Rl A ShE AL B

3.3 AR ABSE2E Valve Block M2 23 ¢t

AAZ ABSS] 2 11733421 Valve block W -3
23] A T2 Bo] A Port® o] = E o] 4%
uh, AsA] A Blo] A LA 7) fadlel F4
Ho] LPA 2 B 2 o]Fsfok & Bgo] NS Whals}
o A Jebg Hsle 7 s EEFS oF] AZTh

o4l Aol BeolA Als o oled I Al A=
Fo] Feagol Ao o FRow HRE T 3l

AU ol=de & 574 A Eﬁﬂolio"ol
i AE B 3o AL
Elgiicia=g

T TUA 2 A AR A B2 A< A3
ul—xg o7 u]./\E-]/\]E]]:ﬂ Eﬂ:f_g E-H :":T,t_'_o] _IQI_

th 3L 3] § B2 ofkABE, Blolof, mj 7] 7k

\-n
o2
fo by it

n &7, v P3GEA, A7) S5 3FsHEA o 9]k
AL E T Uk
A A7 = M H oL} R4y oz uks] S &4

AE 7=l F-Fato] A7 Bk, ALt
stEAl7]= 8 Qo) 7] = sl

Valve block<> ABS®] 2] %58 44T v Body
7} = F-52 2 Valve?] A|AFEE0] 4] X0 1H ABS
o] zjrd ot Aakd o] A stE o] Valve blocke] A3
A 7ol g3t H& Ao R JIste], Valve
block W] ¥ AlH-& 918+ 28745 7idelqlct S
ABSE 5|4 ECUZ &-&3}11, 4 2] g ABS
ECUZ A%3lo] ABS 3L 22 5+ &
ABS EES S0 2 752 e dS &
o 7 Ju} 7Pxﬂ o] 5 A A ABSE_{%

oX, Mot
HJIO ‘W

__4>I4_4
il
)
g
QL
>,
%0,
b1
Pﬂl
o
A
il
—LJ
© ot
ol
on
32
o

O H Ll
obd fiol B2t feFe] e o] gl Y

% l‘_r_l,loﬂ /\1 ;q] }\] ) /q] ZI\FH o ﬂé‘l—ﬂ fe) %‘HHOP%
] =)
o= AR

Forward Direction

HECU
[ L
[T ? ? LT

Fig. 9 Forward direction

Reverse Direction

g |
L1 Lu

o © ﬁ © Ao

Fig. 10 Reverse direction

EEEERDIEELR S
Q1 9=, AESY Soz 41 9 m
a_o. 1:],_.4,} 71—1;], H gﬂ o] ° e 3 = 71]0
ABSIEEof FH] 5l H220] ZEO| A 29
S 9138 3, ps Fan A Pl
2] ¥ 3L Bjw] ECU7} 42¥ ABSE 55 &3
A1 g ) ololrtiE = A g 0o
= Ao] o] o] 41 & FiEHE GBS 9
Fom, =gl 8= Ao 2.9
A= g aks- 3lc) ABSEE Valve block /‘ﬂ 73. 517‘3
o 7bg Fed HEe AEZeE &

Zof u}g} tjH] ECUE A3l 7}]’7] Front left &
9 Front right £ E 9} Rear left £ E % Rear right 3 E o]
7_}71— A= 47}]_/] TZroﬂo]/\:] WMHE B3 H 7171—_/] ITE
& 7P e S, £7) 9 u7) 75l gl 1
UE= 1,28 A A, Aol &0 A Front left 3
E d Front right, Rear left, Rear right ZE 2} MCI X E,
MC2EEA] 28 $=1lsk = gulsko & 7}A|4=3)

a. 2=

Al 7]+= 58 3tk ABSEE Valve block /‘ﬂ 23 A o /\1

)
>«
o I
D>
CU
ﬂJlﬂ
)
B

L

S
7
2T oh o fooml & g

S o to

N

QL m e e

o r &

—

Cof it~ okl o

)

il

o
fo & o
Y
o i

it
on M

Zi
[>
L
2
Lo
o

Transactions of the Korean Society of Automotive Engineers, Vol. 29, No. 10, 2021 931



rk>
=)
ok
ox
o

reh

WY TCS/ESCHE. & W1 o] & AlejshH Al
ATE Ao ® FelFoiof ﬁi‘:} ojuf WH o] JiH &
AEEZE 7 gdaic) o) uf] A& 9F=e-8 AnutA o] x5}
BEo]|F oA LAYE}= 120 barED} 20 bar ¥ 140 bar
2 3]0 AH AAgt

B ATE S /e ABSEE AHGX 5 o] &3}
o] HCUMA A} 7]& AAZA] #7]sloF dd I &
ANARE & = A Ho] AAZES 50 %ol 80 %7HA
A S §1—o] sk}

=
v—]——D‘__

(

_4

3.4 AR ABSEE HSAIH

E Aol A 133} Valve block2]
7] $130 NCH“H/EM A l , o FHEE o] B/
= 9 A, S FAAE
PAE T= geletar Z}ELH%L
8l S glakelnh A= AAE
A4S gsiiom, Aol Al=gl
5}7] Fig. 102} 2t}

NC B/ SFFAH2 NCEE 3 3 25.9)
AR5 et AP o2 A MCoA] 150 bar®]
718le] 9+ A sl (Max-Min)S S48k Wio s
A slFo] 5 bar ool ofof gk}, A A % 3
3}7] Table 33 2221, 37)9] A5 B5F J7txE

s

EOJ ALEAY

QL

L3

01‘ —’ Eg‘ I
R
e 2> o o[>

ox
H

M=o

=514 %3}9lch,

Fig. 11 HCU performance tester hydraulic system configuration
diagram

Table 3 NC valve/pump leakage test result before

remanufacturing
Mode PR | SE | LF [ RR | RF | LR
Standard Max-Min < 5 bar
Samplet1 021 | 1523 |16.24 | 16.74 | 0.26 | 0.35
Sample#2 5.33 124 | 044 | 0.66 | 6.82 7.14
Sample#3 4723 | 0.71 0.67 | 0.40 | 48.89 | 47.38
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Table 4 NC valve/pump leakage test result after
remanufacturing
Mode PR | SE | LF | RR | RF | LR
Standard Max-Min < 5 bar
Sample#1 033 | 020 | 0.61 | 0.96 | 0.61 | 0.34
Sample#2 0.02 | 0.16 | 024 | 0.05 | 032 | 0.21
Sample#3 0.12 | 0.50 | 0.31 | 049 | 0.05 | 0.08
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Table 5 Accumulator/Pump piston leakage test result before

remanufacturing
Mode PR | SE | LF [ RR | RF | IR
Standard Max-Min < 2 bar
Sample#1 224 | 002 | 0.80 | inf | 0.54 | 0.61
Sample#2 | 4.09 | 031 | 0.54 | 039 | 3.97 | 4.02
Sample#3 | 030 | 1.55 | 0.48 | 2.06 | inf | 1.18
AAZ A A BE B Aol 72k Valve blocke] A1

434 AN F FAw A

Table 63} 2] 3711 2]
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Table 6 Accumulator/Pump piston leakage test result after

remanufacturing
Mode PR | SE | LF [ RR | RF | IR
Standard Max-Min < 2 bar
Sample#1 0.04 | 059 | 0.57 | 0.10 | 1.24 | 0.60
Sample#2 | 046 | 1.17 | 1.50 | 0.07 | 0.02 | 0.45
Sample#3 147 | 092 | 030 | 191 | 1.96 | 1.42
Edol=my ke 7ot/ f4] / TR EL &4
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A2 ¥ ABS(Anti-lock Brake System)2] Valve Block L5

Table 7 Solenoid valve decreasing pressure/holding pressure
/increasing pressure test result of sample before

7o M3 Il a7

Table 8 Solenoid valve decreasing pressure/holding pressure
/increasing pressure test result of sample after

washing washing
D i I i D i I i
Sample Mode cereasing Holding test fiereasing Sample Mode cereasing Holding test fiereasing
pressure test pressure test pressure test pressure test
Spec 1~10 bar Variation 1~10 bar Spec 1~10 bar Variation 1~10 bar
P /Pulse | 43bar/3sec| /Pulse P /Pulse  |+3bar/3sec| /Pulse

LF 88.30 4.32 4.84 LF 4.62 1.11 3.12

RR 86.23 3.89 4.72 RR 4.23 1.74 3.35
Sample#1 Sample#1

RF 4.94 1.24 3.55 RF 4.21 0.71 3.21

LR 4.58 1.43 3.34 LR 4.58 1.43 3.34

LF 3.21 2.32 4.56 LF 4.57 0.97 3.45

RR 4.55 2.84 5.85 RR 4.11 1.35 3.12
Sample#2 Sample#2

RF 0.72 4.10 40.63 RF 4.38 1.34 3.44

LR 0.69 3.94 38.44 LR 4.66 1.23 3.67

LF 4.45 2.78 522 LF 5.73 1.65 3.79

RR 4.96 1.93 3.71 RR 5.21 1.35 3.88
Sample#3 Sample#3

RF 0.63 427 69.92 RF 5.57 1.28 3.56

LR 0.56 443 68.58 LR 5.54 1.66 4.10
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