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Research for Bill of Material of Train Tilting eXpress development

Yongsoo Song, Seong-ho Han and Yu-jin Joeng

Systems Engineering Team #360-1 Woulam-Dong, Uiwang-city, Kyonngi-do, 437-050, Korea

Abstract : In order to care about preserving the environment for future generations, each country has
been required to make the laws of the environment. So manufacturers must design, manufacture and sell
goods that meet customer's need and must do this while meeting the needs of the environment. In this
research we have developed product structure and configuration management system that treats electronic
catalogs for recycling of train parts. This research focused on two system. One is JAVA-based electronic
catalog that give the information about recycling of train parts. The other is product structure and
configuration management system based on electronic catalog and Bill of Materials(B.O.M).

Key Words : P.D.M (Product Data Management), JAVA, Bill of Materials(B.0O.M)

]
o
)

1M = Yehis Aoz A9A¥E AVE A8
% 5o JnE AT gdon AETHL

PDM (Product Data Management) A]Z=H]-< F AFS T B Z2RAEE UET A

AE o) A AololRE AA Az woje]  SEA ARAS HAF R FEA AW TS

ozA7H AEH BUd mE Fpg gs TR Ao AT TE R T4 BN

) BEgoss AEDG Aggel wysE WS THHI AN 2 =vdMs A T

e PR mgdos pesFE A2Ue ERPCTERETEIEY

o m &ho}, A WMARE JAVAS 7dtez gl A
ole)gk AlmEle ZAHel AZAM] A Z}7FEF2 1 (Electronic Catalog) Alz=8lo]c} A

Qe APl J|ge] AL Bah 4 ANBRIAS WS H2 AR ARE AL

A 2= 2oz HzbE T 9o, AL AAGA AN A 82 A
gutdoz Alzgdd AFSE AF ¢ A ARRC o) AFA 4 4RE

2 9 FAYRE 71 B4R Agge & AESs TRl A4,

dolth, AEFzE RERS Je2UBAE AT AAFERIE THSEH Sl

FEAEel 447 te TR AEFoR

@ ’\\AEAOILFILIOI%U_{%N



ols] ohE AxFIEZa9te] HH o] o
2 A4 HAAN HARE HHE G
7191 = AAAse] B3aic, wefs o)l
AdEE sds7] A8 Fdez AT F4

of mE £A EUe FEAZ el B
stlom el A2 AEs FE

249 2 A9 2

stAl Bom EAMENY TR F #Afe
010}71 gt

T HAZE AFE 72 2 74 AEEe
EH AETZ e 4RE 7 Bdte
71eS AFsct. vy eg dAAE 4
ste #HAdA 71EY EAU 7leAtE 74
3 = 59 7IeTHMES F=A é_ﬂﬂ]a
A B by AE TR TS T
7] Y e BREr #eEdE AHES A;;ﬂ
e

IR .;LH 5] o-]o]: s]-:].

figure 1 TTXPDM Z7] 3

2 =Fdye AF 72 2 74 A
2®o] o] &3ly] s EF HFI #A"
ARE FHHoz I LT HolHE
7re] AR w@S golstA dt7] Y AAI)
2238 3D oy 7|5 & ol &3ty
AE 7= L 74 FA2HE FEEE 4
dAFEHo g 3},

i
o

0.

;

mlogm

AE 72 L 74 YA =EE &83517]
A3 dakel 74 FF FolA dyk FH 7
A, 9@ | A, AA B AFEe e
Hio HEsigoen o sHFEFEA EE
UEZA S AlE F50] 3 =
3l ekgkth. EFE g Ale|E i
7} 7t e 243'—*- =Rtk gAatelE
Hol| o3 ARESL 7|wte
TSt TAHE HA FEIE 83
AF =g AR S EEEE]
Adasict. B d7E U 7EARAA
dzte] FPLZFYo] Fo FAHoR
MEFPA A
z A Ao 2N
1&g H&shs 180kn/hE €9¥ H7IA
2F(TTX: Titing Train Express)2] 7I'el 3h
Aoltk, FF9 Fx EHFE AA9 Y&
wo gA 7 H8 AL FA A=
AAYAH 71HE FEslo] T F Fitel
EES Fo A7 .

)
£l
e
r‘.r
e ¢
u‘;
e
ofy -lrJ

oo o o e 2 o

2. TTIX PDM HEFZ & 7 &g

RS

2.1 TTX_PDMell =3t 33

Az AU FAE=2 s HAFEHE
29 FoAL A HFE AAsn e
o ©EE HAHQ Yoz HoFd
AolA 22199 J4 HE2 AEFS 2
A EE 3xke S Alely F T
AR Alds B £ A vEE g vt
2oz €851 gltt. ol
2D ¥ 3D omA A Ald &F U=

7o 2 #EAIAM 71EY HE =WS
83 PDMET -4 AR &5 o

_>LﬁN utl

1+

W

rhﬂ

r R

-4

N 2

of &
o e rjr w

33 "3 w1 20 wpe v o @



o 0% T TR
Foown w1t

figure 2 iz} 3D & =¥ ¢ 34

dytd oz FEAret FulArl Fawk
Arel ML AEFARY AES FF3t
TuAeE AE AFE M F Ve
© AEESE ZAstn ol & TuiAvp wop
T AE AAH Fee deolHE A el
Foc. Tz dd w2 dAApgtgRo
BE AEe M ARE dof FulE ZA
T UEE gt ARFlERaE AEAHRE
AAA Ao Axeta wgshd. ot
A AAE e YHE FolA od A&
Abgste]l xR R E AlelddA HEF
v wEg folatA & 7t e AE
@3] F8gk Aol TTXPDMS ¥ 1
9] 7153 FF 47 He F1] 24 4
T5 9Aee 4% AR TE 93
c2 A5 udsta A AHRE M2
g+ =R =9 #Is #4 B FF
Al

217 A
o] gick,

o

T O T 2

opl

E,:locziﬂiﬂuté".::lom

M ool oe o ooy

r

5ol %

o}

NASJOITILOIZOt AT

LEIN A2 - &an v}'h.mg }
R EQUIPMENTFARTS || BIRY SOV g w3
1.8 [MADS-00001-00° | |W 25 H"H! ARNY L ABDE
By v DIAGRAN
daan é el
cowy NAD3.00001.00. caxp _m‘v CADER in 0. :zi
=58 -E.l‘dm‘.“ = EMER 10 W AutoCAD 1 lﬂﬂl’ﬂ
L et Tl MTED 3D W AuoCAD. 1 120040
A% EH : AITH 2D W AMOCAD. 2 |zuuun.:.
o= &2 ]
ANZEE
og2 w2
Ja
af ‘3w
SEw w00 |
9%

‘]_. _._..7.7_7__..:.”_7..._1,‘ S ii. )H

figure 3 StEMT] 3H

2.2. TIXPDM F& 2 FAo %
3l
PDM ¢4 o]&H+= AHEFTEE BOM
(Bill of Materials) 732} parts list 7327} 2ol
ol &5 gl AT parts list +F7}F F
HE=EEY ADE sy ofHE @Ho]
2lel e 2 BOM tiA =l i),

BOM2 A4t#te] Alzsglo A 743 7]&0]
He Md F dtdelt BoM2 AES 74
A dig FEE AAHZ HAesr] 9t
FEEET BAE THE Hojgta B £ 3l
ot. BOM2 93 7}4] §2=2 AH8E 5 3l
on 8HE 7|5 wet AMgEHE FERE
gepzivh, wepa] theksk x| @8] vhE
gt ol2] 74 71E e A Has FE o

3 1w 7F Alxsle] dAe] glo] A oje}
=
% 4= TTXPDME BOMY| £ 5E Ho

T AezA  aAEFo YI A (Product
Definition) 7% 7% #2] (Engineering Change
Control), A3 #] Al(Manufacturing Instruction),
A 48R4 (Resource  Analysis), =48 44
(Assembly Sequence), A2 -0 7] £l (Material
Purchasing Planning) 2] 7] e BOME 7]
ftoz #EH3 e A& HoAgFa Q.



c;ﬁm.:t‘
W sy

e Mater
¥

Purchasing
Planning
*a ’
TTX_BOM
{Bili of Materiai
' o Assembly l

Manufacturing
Instruction A . Sequence
h !

Resource
Analysis

~

’ Engineering l

Change
Control

‘

Fa
£7

figure 4 TTXPDM BOM 7 Fx=

A% 72 % FHYRE
#8337 ANAE LRH BoM TE
ohjet mot Bad e BO
£40% BT + 3ofof m.
AA BRI Bl terslAT HEA
Zolxd Belelol & AES TA ERE 7
iAoz geid. BoM 3u Ee A

9 U2 Bolsng Sase dos)
Bl 0o hie B} F02eE
A A% @ARAe A9 o5t pelw 2

AEE BOM Zro}l B =Hslojo} a=

HFE Ao, oldd e EAHE sﬂ?é.o}?]
HAste]l A48 25 aglsle] dube FE=
FdT £ o= BoMe] Heasdoh, oA

TTXPDMO A= Part Structure Management =+
i T EEe] ged, o B2EL PDM A
2o A Bioln F o] EEL2 3D
CADeA] 2% Assembly A HE 3H A &
o] Tree7Z2E A2 Zze gEE =W
3 49 92 ARE A4 Ay

DEEEES - ix

Za  (mEsRwEs -
L} ﬂﬁﬁgliﬂ§ g
LZgme

mE3s 7E§_ » i -
BOizaE -
v+ EEIRESEE

= - SFEHR Y 2 MD)
4 INSTALLATION OF C |
+ ARRANGEMENT OF
. GUIDE FOR FLOOR
» WIRING BOXASSY [ |
ARRANGEMENT, EL. |
4 ARRANGEMENT, EL |
4 ARRANGEMENT OF |
« ARRT OF SPEED 5§
STRL MF]
¢+ BRT-&4 [MH]
S LYEHZE i
i SKEHHBH MY
s AAUTEIYE [mm]
+ HESZET MP]
+ FEDID|MR]
LEHCIZA (MS)
281 21218 A (U]
+ S5 R MW
7Y P o Y 8

&l (el

figure 5 FF 7 A

o] 2] 3k A& FRAHLY Par
Master §HE o] &35lo] 474 BOM & AEo
2 Ads] WA =9, AddE 4A BOM2
AA =W HEAHLE 7R ERP A 2HEH
o] AAE T A4 BOMO 7|E dojH=E
g9k

Nse

3. TIXPDM Gl|O|E 2] A|AH

3.1 olole E2| AlAH

2 AFAME Javad °]83td S EZT=20
#E TG Javas AAA FAS 2 AF
B o] 7| Folyt Z T BAglo] B -fo] 7t
tohe HolA dA 28] 8 F32 e o

ofolt}, lolele] ML o]ee SR T2
o o8 A olFo{d + stk

HolEE A%str) oig ppot Buw
Az et PR doluolsel AL
she el Ao S vz AFStE 24

ot 23 AAs ge FEL ABAT A

Y Tk i A2YEe 48T ool 5

5 M AMZ Q0 YEAR M 1z A m



Al(Parsing)e doF o} dlo]EE AT H=E
AL ste WYL dolE %o HE FAS
dolg o]l ~o] A A4stE ARt A&t
atA gk thare] dlolEl7t 2 BEE A4 @S
ol g a&doz #estr] AsliAe dle]
Ejujo] 22 283 Zo] A& HoT}
delgHo]~8 83 PHdlE NEL
dolgjuo] A~ Al2®lS FAsAY 71ES] T
ol o]~ A|A~¥g 85 Wilo] AUt
g dole ol ~g AlEEHH dlo]EH
o]A AlxHlL 35 AP FAZFEE Hof
A2 7|7 A 2F AR AL FEE sfof ot
71&9] dlolEjHo] A28 H&5W FETET
@3l go|gdo]xgle] T4 FFeE FA
g olgsld AxEE FHI
M 2de 2 9Ystr] 9 ll MZE ol
Eulol2g AAsts AL 71E2] Holguel
2o AFse PR NEE 24 5%
Hoz oY F Ade FH Tl A+ 3
Amk dolel g MAgstzlde HAdd T A
S F437] ojfch. & dFeA e deolE
o erAAT A9 FaAdE TUste 7]
Z9] dolgde] 2 At WHA 22
DBE& o|&3A Al="s FH3%H.

g

(o]
rsa

o

J\.
a.;% Az 74

He AFTEE Fstn 71 AFEEE
Edss 7Hd AR VIR ZPEE% AlF A}°1=
=9, A7), A4 FH, o1F g

o_
2 ATIAE R s-;

-ﬂJ :

T4 mel Azge FEs) AN RED
=, BEY, A% oA 5o REYRE o
g3} BES FAstn $ES 52 4 +7
s Pl $Ee =g AMse] Euel
HE ARE A4 % FYsa, £ FIAA
of et AnE welstel BoM ABE Bel@
F sle TEe AT

Z 9F 4ue Az FEAAY AT +
AL, A WAL T e 4v 2 A

m NASOILOZEIAR

g FasleelA agstel 44 WAL @},
Bgel AnE 2L WRtn AR
BON ¥Eol SEHW FFYMY HuE 5
%, pelsE FHHAG,

figure 6 71E} 8 44 2 7lepd R

=3 BoMell gk deles FE Az o
A A FEHE L5 YA G =
HE FHon ZIAA
glo] FAFe 8 HE

A Eiﬂl*ﬂ

ol
Ir
3
3
8
2,
_(eﬂ
£
B>
>,
2{_1_
32
£

PDM T2 74 @& A=8e 748
oM 713 Faw Ae Zze) RE
¥l AL AlF o] dm &4 #Hze Ag 4
BE SRk s ARl A DoH ASE



2t
apeb FFolE FHHQ A8A 75T
workflow 719 4 H4E 98 AAH

BOM #d #%3 +£4, AEF T F718

1, 9 ot £ ARHE ol §F HET A
28 TH TIX Aol A 4= F A4
Aol mge @ A WEEE 7wk
Puls 23} W8 POMOZ 0|87 Holth A

4 Aol glof Ao FHE BT HUE F
| 2012 £ 37 $ako] AR Ao
A 2eE 5 JES TAT Aol

BT dEye) AEr)eaTsRAge)
Qo sysgon Al 2 =YU,

=

1. Kwon, HB., Park, Y.W., Lee, D.H., Kim,
M.S., "Wind tunnel experiments on Korean
high-speed trains using various ground
simulation techniques," J. Wind Eng. Ind.
Aerodyn. 89, (2001) p.1179-1195.

2. Raghunathana, R.S., Kim H.D., Setoguchic, T.,
"Aerodynamics of high-speed railway train,"
Progress in Aerospace Sciences 38 (2002)
p.469-514.

3. EIA632, Processes for Engineering a System,
EIA, 1998

4. MIL-STD-490, Specification Practices, 1968

5. Dennis M. Buede, The Engineering Design of
Systems. John Wiley & Sons, INC., New
York, 2000,

6. J. N. Martin, Systems Engineering Guidebook.

CRC Press, New York, 1997.

. Project Team, Requirements Working Group,

"Requirements Categorization." Proceedings of
the 11th International Symposium of the

International Council on Systems Engineering.

E|E| 2 [=f o ax ml
S5 m3 AME QO SEIE A 33 o o





