D

E
LICH.

!

=

S

ive

5
MZEXE HAIGHA OF

O N

o
[

2|

M

creat
commons

—

[—

t

[¢]

LICt:

O M
st

)

C
MNERLEAlL A

ZHE Metor

—
=
=

R0 5 A

i 0 <4 15
o) B¢ 53 o0
) E[o} o
) = 7
&3 10 ol 00
< il R
jum] J—

ol 0~ =
il 3 o on
) X Rr
Rr S =

%_ =B s
r o m._ -
o o O
_ Rr RO
% R of
o © o il
—_ jum]

1] N ol =
R iS ol =
= T Uo gwo
) RE] S
1 ° s =
o) K —
= TR mrr
&= o

ol Kl <. KM
80 ol JIJ =
Ee) W = )
©

X ESLICH

I 2t

tOd

ot |

[¢]

H

=

[¢

o]
lection

=

=

Disclaimer
O

5

FAI LEEHLH O OF
E2FH 29

¢}
X

=

]

0l N2 0| =3 & 72 (Legal Code)

HEAH0l [E 0l8Ke als 2o ol o



http://creativecommons.org/licenses/by-nc-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-sa/2.0/kr/

[UCI]1804: 24011- 200000241878

2011@ 84



The study of the efficiency of vehicle maintenance using
intelligent diagnostic system for repairing in the case of
hunting of an gasoline engine vehicle.
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ABSTRACT

The Study of the Efficiency of Vehicle Maintenance using
Intelligent Diagnostic System for Repairing in the

case of Hunting of an Gasoline Engine Vehicle.

Yun, Jae-Gon
Advisor : Prof. Hong, Myung-Seok Ph.D.
Mechanical & Metallurgical Education

Graduate School of Education, Chosun University

A car is essential factor in modern life. As a driver, the vehicle
maintenance(repair) shop is necessarily or frequently looked for. When
drivers(customers) visit a vehicle repair shop and ask mechanics to fix the
car, the most important things for customers will be the time required and
a repair fee. As related facts of a fee, firstly, 'How much time does it take
to repair?'. Secondly, 'How exactly is repair completed?'

These are two important factors related to a fee. In case of the former,
the shorter it takes time to fix, the less it will be charged. In case of the
latter, by exact diagnosing, the number of a breakdown parts of an
automobile will reduce. Therefore, cutting cost and reducing the time
required will affect to reduce a total repair fee.

The former vehicle maintenance was simply depended upon repairman's
sense and experience, so it caused increase of a breakdown parts of an

automobile as well as increase of a fee. Let me find out a breakdown

- viii -



diagnosis which 1s used by an intelligent diagnostic system recently. How
much will a fee be able to decrease, let me check not only the efficency of

maintenance but also each diagnosises.
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Photo. 2-1 Test and measurement equipment(HI-DS)



Table

2-1 Specifications of test equipmentl)

Pt H] 3L
) o
REIE=a= Max 3Ms/s (Samples/sec)
A4 SAIEA 6, HogE 1142
HI-DS gD A -600V ~ +600V
A 4A -600V ~ +600V
Ap2A S A -5kV T 50kV
ol s SYSTEM ® %2 1Mbit
=2 #:18MB
A FAIEA] 230
HI-DS scanner 2} 7] 9F 97 3HV
GOLD
2E 717 s (A, 71 A,
AAZEE, HFoolH
i AN A AAEE ) ()= B
249 QAR ~:E )%




Table 2-2 Specification of test engine?

)

" 2000CC(MPI) 2700(MPI)
1000 CC 2500CC
SRDE)
2000CC(LPI) 2700(LPI)
- 1998 2656
999 2497
(CC) 1998 2656
W) 74 x 3 A 86x88 86.7x75
°eree 6673 80x82.8
(mm xmm) 86%88 86.775
] 105 10
e 105 10.4
105 10
= 165/2000 195/6000
= =
A= 62/5300
(ps/REM) 140/6000 164/6000
. 20.2/4600 25.6/4500
AU E=
= 8.8/4500
(kg.m/RPM) 19/4250 24.8/4000
SR 3.5 kg/em 3.5 kg/en
Z 35 35
(kg/crf) 5715 bar 5715 bar
1-3-4-2 1-2-3-4-5-6
kA 1-3-4-2 1-6-5-4-3-2
1-3-4-2 1-2-3-4-5-6
MEE =2 MEE =2
@ ﬁl—ﬂg’};} DLI [e] = [e] = DLI
Ay =9 | Awg =y | CHEEHEH)




Table 2-3 Experimental conditions

Al 3 A 2

KAF Aulzs 4] 8d 74

KA} 1000CC,2000CC(7FH& 4,
LPD,2700(7F& ¢, LPDCC

5u gk 109FKMe] 8}

FPAFAY A5

KA 3 AuAE A8

(0.1 HR = 6+)
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Fig. 3-1 Test of hunting cylinder - normal wave forms
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Fig. 3-2 Test of hunting cylinder - abnormal wave forms of NO.1

cylinder
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Fig. 3-8 Abnormal wave forms of a secondary coil( 4 cylinder)
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Fig. 3-9 Wave forms of a secondary coil( Abnormal wave forms of NO.1

ignition plug)
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Table 3-4 Exchange time and cost of ignition system ( Labor Time

Standard) ( 0.1 HR = 6 minute)
MPI MPI LPI LP I
nE (1000cc) (2000cc) (2000cc) (2700cc)
- 0.3 HR 0.6 HR 0.5 HR 19 HR
Ao 14,700 ¢ 36,600 ¢ 29,300 ¢ 134,300 ¢
9+l
;g ol &
o 22330 ¢ 9680 ¢ 33,440 9 37620 ¢
Al
= 0.4 HR 0.4 HR 04 HR 17 HR
- 19,500 ¢ 24,400 9 24400 9 119,700 ¢
29,810 ¢ 77440 9 77.440 9 116,820 ¢
0.3 HR 0.4 HR 0.3 HR 0.7 HR
14700 9 24400 9 17100 < 48,8001
S ZIECU
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Fig. 3-21 Check according to experience -Ignition system
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Table 3-3 Analysis table of fuel pressure'*
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Fig. 3-22 Current value of fuel pump

Ho

H)
ot

e

04 ~ 08 HR

KR
T

)
_

N
-

qlo] tholA %]

2]

U ARz

o

il

ol
A
nE

3

X

o)
)
ol

I

HA Bk aPER

3=

L}L

0.6 HR oo &=

ki3

o) Az E

A7 Aol o,

o 7]&
StEE &Aoo =& Aol

s

g

s

Al

—

el

tel DTC %57 H

A}-£-3]

=
=

wg 4L we 27y g

=K

!
!
o

)A
&

Au) 2 dloly]

_49_



]Hﬂiﬂ}\ Eﬂ.}_:

5

= v —

o

3}

]

Blell A 1

Mo

o

K

—_—
file)

o

ruze]

S
)

13.8 ~ 152 Q(20°C)

A
3} ]

70

H]

el 2

(=)l LED HZ=E

-

T

B

S

A of

ECMo]

(+12V)

o]
G
jans

|

—_—
o

olo

el
N
%O

ks
%

¢

ol

—_—

7

e
]

~

gyl
KR

o}
H)
i

A

=

=

Aol A

QAo S 4
( A4E A7 9

o

R

3t

S

°ol-&

H, A A5

B

—_—
file)

ruze]

Al

i
o

bR o} v

°©

s7]el 4

jas

A A Ed 944y LED
— 50 —

AAZH 0.2 HR),

I

=

b agdoon

o &7{°F st

©

1

=

EAS

A

Al
=
=

=
5

L.

oF

AdErr o
du7F =4

ZAA7H 02 HR), (-)A LED
7F 170
/\El

o)
170



oo W F

R i )

TR g% z »opy
i) ﬂNﬁ < o o —

TK T < =20 = = X

X X X (- o) G~
iy " N G (e W eyl
~ o e oW el
W °® Wk T
o CAC o B ~ o iy

] I = W

= 7 il F W o
B pi & ™ T 0w X

o h s R I
) N
‘w| e RO % - = o} |
T op mo T %O N ey
O i oy oy e iol
- e v Eowco 3
B MW M.L Hio w 3! omv = o )

o » - _ N = N
iz cx  ow FpIIozi
cTre R vg 7 ETg. 57
R oL ”O s _ I -

° T X S Mo > N e
= W 5 o WoR
Y P o I ~ < ® o
E2INGN ® oo o T M e mﬁ > o T ©
~ = A B o —

B R B T L EE i o
T E 0 3 = ~ I_W mmo K N _

THL B «I X ®i.T L%
A ° R OB = o = =

R T T RO < TN CIIE
~ = jory B — — =y D = i &) %
v A M o G woAoam 3
w0 oo T o) T o 5 M 0| o™ A-
o P o= i o CNC ° a P G

o T = - o ool B o
z_l o o =3 = K% % —_ ‘ﬂﬂ MH o
= T ny = o 5B AN W oo B o o) ®r
0 ET - o N X o = ~ K-

g ® X T W eET )

vt — TH

o %mlrﬂﬂr. ~ aw oo ® B ST RO
oo ] 0 —~ BR e . w
2x % w3 A SR B
CERNTRCR o ~ g o mnl < - X muw o WF wﬁ >
9 o o o L Mu e B

m°  m Ho B

- 51 -



)

Fig. 3-23 Analysis of injector wave forms'’
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Fig. 3-24 Normal voltage wave forms of injector
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Fig. 3-25 Abnormal voltage wave forms of injector
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Fig. 3-26 Normal voltage wave forms of injector(2000cc : LPI)
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Fig. 3-27 Normal voltage wave forms of injector(2700cc LPI)
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Table 3-6 check time
=] i g
DLI o BANK 2 BANK 1
47 % o 67 = 6715
P 471%) 4 %) 671%) 671%)
g AR =
A A ul) A A W E (G 0.3 HR 0.3 HR 0.5 HR
ST zEd 39
0.4 HR
0.4 HR 0.4 HR 0.4 HR (=3 A9H
oA Z7)
7] &
A7 0.2 HR 0.2 HR 0.2 HR -
0.6 HR 09 HR 0.7 HR 1.7 HR
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Table 3-7 Exchange time and cost of fuel system( Labor Time Standard)

ey MPI MPI LPI LP I H]
5 (1000cc) (2000cc) (2000cc) (2700cc) il
o 05 HR 0.8 HR 0.6 HR 1.7 HR
an | 24,4009 48,8001 36,600¢ 119,700¢1
E
d g 85,360¢1 708401 231,44091 130,020¢1
=
A
& o 0.6 HR 0.7 HR 0.8 HR 0.4 HR
ws | 29,300¢1 44,0009 48,8001 29,3001
Hx
g 86,020¢1 119,900¢1 566,500 <1 65,7801
o 0.3 HR 0.4 HR 0.3 HR 0.7 HR
AFEC | 14,700¢) 24,4009 17,1009 48,8001
U
g 178,200¢) 325,600 317,900¢) 447,700
S . 45 HR 19 HR 19 HR 1.9 HR
ECU E 65,900¢1 246,600 95,2001 249,100¢)
uj 41
B3] 134,20091 189,200¢1 173,800¢1 335,500¢1
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Fig. 3-31 Exchange time of Injector and Fuel pump
Labor Time Standard(LTS) %, 0.1 HR = 6 minute

LTS(ECU & ECU WIRE)

HR ECU

. ECU WIRE

1000 2000(MPI)  2000(LPI) 2700(MP1)

MODEL (CC)

Fig. 3-32 Exchange time of ECU and ECU wire
Labor Time Standard(LTS) %, 0.1 HR = 6 minute
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LTS + DATA (FUEL SYSTEM)

2.8
HR 4

. TIME

1000 2000(MPI) 2000(LP1) 2700(MPI)

MODEL (CC)

Fig. 3-33 Check according to DATA(wave forms) - Fuel system
Labor Time Standard(LTS) %, 0.1 HR = 6 minute

LTS + EXPERIENCE (FUEL SYSTEM)

HR

1000 2000(MPI) 2000(LP1) 2700(MPI)

MODEL (CC)

Fig. 3-34 Check according to experience —Fuel system
Labor Time Standard(LTS) %, 0.1 HR = 6 minute
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