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Abstract: Ever since the diesel gate of Volkswagen, etc., there has been an increasing concern for
particulate matters including emissions. Diesel vehicles are restricted in the cities and applied with
stricter control standards. Since diesel engines are characterized by high emission of nitrogen oxide, they
must be attached with an exhaust gas recirculation (EGR) device with excellent reduction efficiency.
However, durability of the system adopting a combustion method that shows high EGR control rate to
meet the regulations has become an important task to be resolved. Known causes of system defect
include surface accumulation of hydro-carbons and nano particles, sticking inside EGR valves and poor
contact of sensor and wiring. Intermittent poor acceleration is the most common phenomenon shown
while driving. Accordingly, this paper examined the cause of the intermittent phenomenon using
D-logger data to propose a method of work process improvements by establishing the method of data

analysis.
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Table 1 Specification of test engine
Item Specification

Type Serial, DOHC
Cylinder 4
Bore 84.5 mm
Stroke 96.0 mm
Displacement 2,200 cc
Compression Ratio 16.0 : 1
Ignition order 1-3-4-2

Open (ATDC) 12°
Intake Valve Close (ABDC) 7°

Open (BBDC) 32°
Exhaust Valve Close (BTDC) 17°
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Fig. 2 Picture of the EGR valve
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Fig. 7 Parameter required to  analyze poor
acceleration
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Fig. 8 Essential data required to analyze poor
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Mr. | Calor |Name Cursor 1 | Cursor 2
n el _v 3.53 715
m E pro_| nE ng

3 |—— g Conv_nTibn £05 309
[P p— "‘E" Tra_numGear 1 1

5 | 2 APP_r 10022 | 18.9941
|E |—— g AiCt_mDesval 4574 B278
17 |—— & AFS_maiPerCulFlt 52989 5307
la | +2- PCR_pDesval 1058 1154
|9 |—— *F" PCR_pactal_mp 1067 1075
110 |—— *& EGRVlv_r 938647 100

111 |—— & EGRVIv_tdct -5.34668 | -11.3647
112 |—— *E EGRVIv_iPs 4542 |-10.42
113] & | *5 $TRIGGER_EVENT_MAMUAL

Fig. 10 Detailed parameter for cursor setting section

in case of poor acceleration
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Table 2 Data for analyzing the poor acceleration

Item Units Value
1Curse | 2Curse
VSS km/h 5.21 31.45
Turbine rpm 776 2463
Gear stage 1 3
APS % 0.73 59.72
AFS mg/Hub | 376.5 1277.9
BPS hPa 1083 2536
EGR - target
G TE o 9559 | 100
values
= T EGR - control | 2089 | -10.97
values
1. Vehicle speed 2. Engine speed 3. Turbine speed EGR - real value % 3.78 -11.53
4. Gear position 5. Acceleration pedal position
6. Filtered air mass per cylinder
7. Air mass_desired 8. Limited boost pressure set point 9559%%2 ZF4AFE HU1 Jut. o] Engine
9. Actual valve of the boost pressure = mmo o
10. EGR-target value 11. EGR-control values ECUIA EGR RHZ A5 WFe ALHo=
12. EGR-control values BYy 9 4lzolH, W4 HlolEHE  Engine
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Table 3 DCT detecting condition

Item Detecting Condition| Possible Cause
e Signal
DCT Strategy o &
monitoring
Enable . .
. — Engine running
Conditions
— EGR actuator
. 1. Poor
High temperature connector
Threshold — EGR actuator contact
value Closed fixation |2. EGR actuator

Circuit failure
3. EGR actuator
fixation

4. EGR actuator
failure

— EGR actuator

opend fixation

Diagnosis
. — 4400ms
Time

NO
YES
YES
YES

Fuel cut

EGR off
Fuel Limit
Check Lamp

Fail Safe

g
b2

o
HE oo
MRy
(r
N

e o

)

Wi
)
il

+
EGR

w ¥
o

p

Table

K
o

K
Ir
-
o
=
o
E
3

[e)

=

2

of o] E17} Hth
243k ECUC 7] 559
AEWHLe A5 2UHFY
Fefoltt. s YA
T Asolth olH,
9 E](Connector) HEFET,
olo]E 11F TOE

4
i

n
B
S

0

o
ol o
)
ft
3|
i
s

es]
Q
% =
i
%k
g o
f oo it
2N
e

-
on off M
Rl oo

B
o

2
)

rr

o
a
=

ox
AT
12
e

o

Engine ECUZ HAGHA &= L7+
A E 4 Aok AR = Feed-back linee] T4,
Se(Short)! A-f-, A= " 719 E o] A-"A
(Pin tension) A3tE HZ A3 i, MAE= EGR
WHH gFo] YA EF % 75 ASlelth

30 SEFEIAISSY R M223 M4z, 2018H 8€

bl
i)
O
0

A

=0 =

© 0.4Q, ECU
2 (Short)&

A WA

Fig. 12+ 9]
Feed-back 2154 A3
4 V7F S50 B,
kS-S YERATH

Fig. 132 7 ¥4 HAe A= A A 34
A 1E AHE-8F] EGREE. 74 E|(Connector)2] I
HA(Pin tension)S A= FHAFE YRS
W, 32T = ZAoldth Al MA M A5
EGR¥EE ©ES AFo 2 w3 § F3 HE
A 7FEEEgo] A4 011 7] viZel EGR ME
@Fo] 149 AR FHEHAT

Fig. 14= T ZA(D-logger) AHS 53] vCIol
71549 HolH F 4/4#< EGREES] datas
MDA Z=EIfog X3 Ad}E vehfch
7+l S (APS)ell Bl# St Engine ECUIA EGR
W8 G5 % (EGR-control values)& A4 &3}
olof wv]#E] EGRWE Feed-back(EGR-real

value)o] AgA o2 o]folAL JUFS & F A

—TJ‘!



el AA e FAL Fig 129} Fig. 134 74 ‘3—!

21 Aiu]itﬂom HARE FA5to
Sk R AV 57
59 Ao o1 Y= @ﬁom 3

Ul A DTC Code’} A&
Waslk xpgke] o) ddS A3

TR
-

30 40 50 60 70 80 20
K| Times
. Vehicle speed 3. Turbine speed
. Gear position 5. Acceleration pedal position
. Filtered air mass per cylinder 7. Air mass_desired
. Limited boost pressure set point
9. Actual valve of the boost pressure
10. EGR-target value 11. EGR-control values
12. EGR-control values

2. Engine speed

0 N A=

Fig. 14 Graph of EGR valve normal date

4. 2 E
B ATs Aol F3 & 384 kS 27
o] WA= Waldt ug Ao AL HAs

= el FAMAE AAEH] f18E D-loggerd
15 83k HAM] CRDI 2.0xH%2] AHElE 7]
AR A3 ohgd Zo] {Foug A

’\]’\Eﬂ:‘ Bl g% A=k vt B
F3Y T2l A Accelerator pedalS B
o H‘_‘é‘ol 7Hd =3hTh
2) Ao 7HE ERF U9l EGRERE 3|29
Feed-back A1 & 2] EAZE, FYIT7IH A7t &
gFatel O AFB/E 7S Aoyt HA
VCIo| 7]1E % datas MDAZZ 1072 FEX35}d]
AT 5 AU
3) i}at,] %ak 64/\1—0] ;(]_/x\_;d o] ;q]sﬂx-l o]
HAAELS 2JfHHi-Scan tool) FHIY AR
gt Bl 2~E|7](HI-DS, GDS) 528 1 1% &

OJ—O/{—,Q__Q_
WAHE =

rlo

o OPN Hir

Hate B 2 ojelgol glou, EHo|w
el wAHE 2 ke BAL A

-logger)dHI & 83t VCIo| 71&% dataE
A3k Aol 7 A&HYde FHskth

VNGV Hw

References

1. K. C. Oh, C. H. Lee, C. B. Lee, W. N. Lee and
Y. W. Nam, 2011, "The Effect of Cooling
Efficiency on Fouling by EGR Cooler Internal
Shape", Transactions of KSAE, Vol. 19, No. 1,
pp. 101-108.

2. H. S. Heo, S. J. Bae, T. G. Kang, J. Y. Lee and
H. J. Seo, 2017,
Aluminum EGR Cooler Consisting of Extruded
Tubes for LPL EGR System", Transactions of
KSAE, Vol. 25, No. 1, pp. 42-50.
(DOI:10.7467/KSAE.2017.25.1.042)

3. K. C. Oh, D. J. Kim, C. H. Lee, C. B. Lee and
S. K. Kim, 2012, "Characteristics of Condensate
Generation according to Application of LPL EGR

"Performance Design of

SR = 27| Zer K| M223 A4z, 2018 82 31



ZYIIZHR| BA7|HS B

in a Diesel Passenger Car Engine", KSAE Spring
Conference Proceedings, pp. 15-121.

. Kia Motors, 2013, "Expert D-logger V2.0
Manual", Copyright 2013 Kia Motors.

. S. M. Kim and H. D. Jo, 2015, "Case Study of
Intermittent Poor Acceleration Fault Diagnosis by
Brake Switch Fault", J. Korean Soc. Manuf.
Technol. Eng., Vol. 24, No. 2, pp. 203-210.
(DOI:10.7735/ksmte.2015.24.2.203)

6. J. H. Jun, S. H. Song, K. M. Chun and K. S.

32 ¢RFTHI|ASELR| M2 M4z, 20184 8

L2 e HAUSTE JHHA

Lee, 2007, "Comparison of NOx level and BSFC
for HPL EGR and LPL EGR system of
heavy-duty diesel engine", SAE2007-01-3451.

. A. P. Pandhare, K. C. Zende, A. S. Joglekar, S.

C. Bhave and A. S. Padalkar, 2012, "Effect of
EGR on the Exhaust Gas Temperature and
Exhaust Opacity in Compression Ignition Engines
Using Jatropha Oil as Fuel", Applied Mechanics
and Materials, Vol. 110-116, pp. 431-436.



	주행기록장치 분석기법을 활용한 간헐적 가속불량 차량의 작업공정 개선사례
	Abstract
	1. 서론
	2. 실험대상 및 방법
	3. 실험결과 및 고찰
	4. 결론
	References


