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Abstract

Designer must cope with frequent changes in geometric information of automobile suspension module
in the early stage of the design process. The authors developed the PSG(Parametric Set Generator) to
create parametric models and to change geometric information concerning the lower arm, which is one
of the important parts of the automobile suspension module. CAD models provided from the PSG can
be utilized to assess fatigue durability via the FE modeling support system. This system provides easy
and fast FE-modeling for a static and durability analysis of the lower arm. The PSG and the FE
modeling support system are integrated using the e-engineering framework based on the JADE
platform. In this study, a durability analysis as a case study for the lower arm manufactured at H
company is performed, and the efficiency obtained is discussed.

& WFe =8S gk gtk oldd Il 9

1. M 2 A e Al grEo] FEGAANME T

BETS A, FEEtd B 2ste] AlE

AA St AR A FA 2 795 A7 &5 R FEFEE Aste] THEAIA7]

QE7Ae] vk AL A1 gtk FF 4d 209g A5z Agsta glon, o2

U oA A Axe] bt dAT Aolde Ao 7 HERE @9 A AlEdelds a&A0
gl AwS Uy guh wu A A% 2 Fyd 7lEHy AA"S 5 vk

AL 7382 9sle] TAGAS B2 A Etr} AE E7IZe] g5 8l FHdES 95k

TR, g AT A=aaAueaay iy A el Fagh dxveld meAss e

: : stetal S@shes Zlo] Aol o] ngew

E-mail : seungho@kimm.re.kr Samare Eah wel AAA T s

TEL : (042)868-7433 FAX : (042)868-7418 ) !

©ARIARTY A AR Ne® FE dlelHe AARL A7t shes

o Ppeo] T 2 (F) A Ak 719 SR APHEA AT

xx HLEDB(F) Aom BAHI e AFE e dAY]

ok (VSN AT 7] AT A o ALdEASN =T, A=", AE7hHhE B




sy or Adstr] fgt FFAEAA Aol I
a3ttt o]@A A AFHS
2 oAus AgFTxO7 7z wa glor
AFE A ES AY s AFTAR FIAA o]
3 AH| 29k Zpde] g8AQl &80 7Msete
5 gtk AEla AEg FERE {0 AH] 2 (Web
Service), 1= A (Grid Computing)® <
&35t T Q.

2 AFAE dA Yo Z2A A s W
FIE Aot HE do]HE 7Hk QXY

5% ZYYYAI=Z o] gsle] AE Hx
WA 299t FAHAS a8 I =24
o] 7bedt FAEAA RS AT AREA}
AH o] ~E Azt <
A| oF

98 AEA REQAA HARA
slotel tlste] Hgate], ol Eal doix
Aol & &ol Al Eolas,

A
8l
BE
EI- R Re] % 7} 7}#0}1:} el SR AA]
2~

dAyolyg 5 Zeda(elst &% Zd <!
Q)= AFE Aol DI AAYoly -
F A7 ke #d olE Y a&4Q AR
WS FHoR o]FofXtt= AL FelA Zh
A7 Hs 59420 S FdsteE 39 ol
OJHER AHojsta AEMEY dAYold HJF
S5 gt &9 ofo]HdES] FY W AR
sk APt B3 Ty dgars 4y oojA
1=

JADE(Java Agent DEvelopment
framework)® 3+74 Sloll A JfE Qo Al A~HE

+ Interface Agent, Monitoring
Agent, Engineering Server Agent, Process/Analysis
Server Agento]th. A| 48l #e] 2 oo HQE
dlole] whele #AY dolguo|2gt FTPE @
23 3 Ax"loz 4% EDM(Engineering
Data Management)©] %%s_y;}_ Fig. 1& A8
THOR Ank sl o Ea WY FRE T
AR A 9 EGBAe et gk

OS - Windows 2000/XP, Redhat Linux 9.0
Programming language - JAVA 1.4

Agent middleware - JADE 3.4

DBMS - MySQL 5.0

e-Engineering Framework

Engineering
Service Portal

Monitoring Agent

Interface Agent

PAS Agent

Pre-
Processing

CATIA
Modeling

Durability
Analysis

Structural
Analysis

Fig. 1 System Architecture of Engineering

Framework
Paralnput. XML .
rainpu Wrapper.xm  araQuput. XML
1 4 )
L <Generate> : 5. :J J
:' \F'arse>: i 4—:
| Run | | e A :
] gEE=omes ! '
/ e = o | e
! i £ W —y
EOM (] . = D e Rl
Input Qutput
Files Files

Fig. 2 Structure of resource wrapper

22 AXHAHY Z=2AMA A5st

%%‘ Eﬂﬂ 194 A Yo" A2 ng
AAYAEY -5 A&l ZAE A st

= 01 ] ZE = Process/Analysis Server (PAS) o o]

qEo|T} PAS dlo]HEE AA| dAYo|g 22
IWME(CAD, CAE %)% <&+ Resource
Wrapper®s} Ae Aoy A3 &Y
tole] S &8-3o] Resource WrapperS 53
PAS ProcessE 3] gt}

Resource Wrapper+ Fig. 29} 2ol
Paralnput.xml, ParaOutputxml< E3fe] <X o]
g ZEA20 =Y dHolHE #stm ZEA
2 Assl geo] d<l Wrapper.xmle A g gk,
Wrapper.xml<> <Generate>, <Run>, <Parse> T-Z =
Hol glon olE FAH o R M sle] ZEAA

Mool 10

1653



A5 3E AT <Generate> E 1 <% Yo
d Zzadel dar s d9uds AT
o AAdE fdEd S 7IRke® <Run> B IEF-E
of A% batch process 7]uke] AAUo]y =Tz
T1o] AEyE T, <Parse> HlI1E ABAY At}
oA &9 HolHE F=3517] Y3 AEE 7}

A 9l

PSG H>

CATIA VS5 CATIA V5
Parametric
Model
GUI Paraml = A
param?2 = B Changed Model
* Paraml = A’
Param2 = B’
Parameter Set
x = (A) Paraml = x
y = (B) Param2 =y

Fig. 3 Concept of parametric set generation

MSC.PATRAN

| PcL Functions |

Solvers
Interface Praference TARLE

Drive Pages
XML+HTML

Expert's Know—How

Fig. 4 Architecture of navigation system
3. Engineering Task & SA

T3 = d$)=19] Resource Wrapper2 1% %]
o] A& Task 1~4(Fig. 1 =)= dAYold A
A& Hige s dAY Y E7E ARgste] Al
ot 2 Taske] 7%, &
gotd ok g

3.1 Task 1 : CATIA Modeling

CAD =¥ g% dehHE Aoz MAst

T s e 2 glnh s EY RS A4
Z

=
7 9% 54 4
KN

™

[e] .
HASE d=oltl. AL8E S/WE CATIA
= R

=8 ol #|(Feature Line),
avdE AAzd FEL A 7
CATPart 3} FE| 2 Task 20| ¥ g¥r}.

3.2 Task 2 : Pre-Processing

CAE Rd®S Fd3te 7T 224 CATIA 3t
Ads Aoy, Fte s s 9 =z ol
o] Fol Rt} whuka o] 299t wlH A 3D
Solid CAD #/¢ THHE Fste]l 1 W 4
Q45 AAATIH FEe] Ad FAdol disiA
+ Task 104 A& ¥ CATPart T2 A4
o A] (Feature) BEE o]-&3to] wlFAHE=7}F of
SgEY. s dAEA 8A4AEA, st %
Az FAL A TR AR o)
otk ks, AAIE7e] MPC  (Multi-Point
Constraint) 7] o2 F3¥tt MPCO H-3A|o|
%= CATPart 3ol A4d dFAR7}E o] &t

AHg-% S/Wi MSC.Patrano] ™, W Acumen
Toolkite. 2 3% Navigation System¥} PCL
(Patran Command Language)® TA¥ Aol A=
o] F&xo] 9l Fig. 4% Navigation System
o] F-Zolt},

e

3.3 Task 3 : Structural Analysis

<8 2 HFao] -3 H ) Inertial ReliefH
< A&, F 57HA9  stEFR(LOGVW,
1.0GVW X, 0.5GVW._y, 1.0GVW z, 0.8GVW 2)<
313t} SolverZ+  MSC.Nastrano] AR&-%
PCLE o] &3t AdAE A-53}st3it.

)

3.4 Task 4 : Durability Analysis

g2 grefA o] FaErt. Task 3ol Lk
stexds 2 T A FREF A
1.0GVW+1.0GVW._x, 1.0GVW+0.5GVW _y,
1.0GVW_z+0.8GVW_z& A3 th  SolverzZ+
MSC Fatigue”} AR&-™  Alo]Ee F9-WYPE

1654



Amel swr®0s g3 dEgdidsEds
Tkt
2T e] FEE T Task 3 2 4oA &
o= CAE Z 3} DBollA| L] A |
H(&d, Far5A, d=27%, 2319 9H)E
Rol Aol Fejo] HiXNE AHso R YA
=3
4. SEAAANA”S ARHE
4.1 AAH ALtz
A 271G A A Ak Aadd = ehe]
*Hﬁﬁra et A 8 AAMTE A
, o9 w®isle] wE v e Wt
7450110# gk Fig. 5= Al diAl =4
, AANSE AAdE 29 uPw)et ek
(UPFD) % A7 Alvte] Q9] 7id ol

Olr

o o2 i o ofi

Fillet Radius

(@) RR Lower arm and its design parameter

Engineering Change Order )
1.Change of Geometry

2:Check Fatigue Durabilit 7
o Y { -
_Z l

Geometric Parameters .
Designer

.UPW : 70.0 ~ 74.2mm (4 ps)

CAE-Results to be considered
1. Max Frlnge Val

(b) Step of design process
Fig. 5 Design scenario of geometry change order
UPWE  70.0mmoll Al 742mm7FA]  4TA =
UPFD:= 5mmoll A 8mm7A] 59HAIZ & 20719
NE te Pgdste adach 7t PPl
A7) Wske B e AHEdE a9 do]
A7ttt @ddste] wel HES|oF & CAE

A= #H g2 (Max_Fringe_Val)@} 3] 2|5
(Val_Lif)o]t}.

Durabllity iyatem for Rear Lawsr Arm in Automobils Suspenaion Mo
RO BIE SN0 BN ED ESTM

Durabllity Analysis System for Rear Lower Arm In Automobile
Suspension Module

Fig. 6 User interface of CATIA modeling
considering geometric parameter

42 AEME

Task 1~4°] Q7%+ Engineering
Service Portal®] Ul(User Interface)S 53l 7] 3k
t}. Fig. 6> CATIA =93 o] S35 =
Task 1ol4 o749 = 25 JHT @S ddst
= UIEA AAET2 445 UPW 2 UPFPE
ALk A P = 7] gL (Default Value)
o8 igHETh Ule fEo] dnw = Adsd
Task 1~47} Azo 2 S8}

Task 1914+ UPW % UPFD7} Foiz A7
Alve] Qo Brao] 207}A] 2 WistelH A 2}t
dlFsli= CATIAS] CATPart 1S Absoz Al
Attt B E = A2 Shell WHAE f1g WA
H, GHRstyr Ag F9jo vAdEE A
]7] 5,348]— o]]x]x%g =1 _Q_ZJO)\ ) é% _0,4

[e)
AHZS

A

(o
<

] 2}Cl (Feature Line) 5 Task 204 Q3 ek
3 HARE ¥gheta 91% T3, s, AAxA
S FIE 93 MPCE AFzom FdsEy] $s)
of, MPC7} A&HE Ao AAF
(MPC1_CATPart), 2X3  HHAE  F9
(MPC2/3_CATPart) %  A=2x"WW  AdHF
(MPC4_CATPart)ol] CATPart 348  AAHAA
Task 2914 Q&5+ stsxds Aso= T4
g 4= QA 3t Fig. 7 MPC 78S ] A

A== CATPart 9} eo] 5t}

1655



Max Stress(MPa)

Fig.

Log of Life(reversals)

MPC2_CATPart
MPC1_CATPart

Fig. 7 CATPart files for MPC

Fig. 8 Stress distribution under 1.0GVW

320
R —
310
= = e — ] —_—— T
300 = -
290 |- —
B I —
280
270
— = UPW=70.0 UPW=71.4
— —UPW=72.8 pPw=74.3
260 ‘ ‘
5 5.75 6.5 7.25 8
UPFD(mm)

9 Maximum stress due to change of UPW and
UPFD under 1.0GVW

7
6.6
-~ -
6.2 === === =
5.8
5.4
UPW=70.0 UPW=71.4
Upw=72.8 — 7 Upw=743
5
5 5.75 6.5 7.25 8
UPFD(mm)

Fig. 10 Log of life due to change of UPW and

UPFD under 1.0GVW_z+0.8GVW_z

Task 304 += 332l AW wpel o]

57119 &= Ae] thdte] Inertia Relief] 0=
-4 9 dFdME ¢ Fig. 82 1.0GVW

zolM 2ol #Eshs SHE oI A
d 2w Tl 7P =2 Sl A&t A
S 9 & 4 9tk UPW ¥ UPFD7} W3}l
ete]  Hus=Hel wsE Avnd
UPFD, = Z#x FEuwgo] Al wel &2
®aL, UPW7E Zhol

&
i
_o;
ofy
o
ma
Y
HJ w
N,
[o

S EN R

oS A4l top & bottomy-o thet AINZF 6

3o FzuTa £d) T HAbgow HdAS
2t} Fig. 10 1.0GVW_z+0.8GVW_z 3t5x718}
ol UPW ¥ UPFD W3lo] w2 ¥ 2Zu+41

(Log of life, reversals) #A4tgt Ax}olt}. UPFD

7b F 2l v A= 03‘52}% Aol gl

At F UPWZE A A9 24T 7}%*

#oroh ey, uPwe tﬂ§}oﬂ e ¥ 24 ol
Hshs FAlE ke FEo R Adtt

A2 A2Ad REES OF AAEAE v
HA, A 2 GAAA, AAHES} e
AAGAZE o, 3xfe] AX

olo w2 MAAFA FAo] wknHE) o], A
43 FAlol HF Zwo] gAY HEE &
T g e FFel diste] 1919 Man-houre ¥
I 6600 o]E2tl 2 AfoA s FIAAA
A 2mE]S AN Aga)iE Azt 27] AAGA
A A8EE Man—hour7} 3900 A 2802 % 28%2]
Gaads I, ARt AAFE 2
Aol = 22001]/\1 135% 38%<2] Man-hour’} &
%izi FAaEST ol& ”ﬂloﬂ**ﬂlﬁA A7

f
2 oo riu

47

%7

u}. eazﬂ, A A E%A e
Hol=

o}

T}

= oATs 1
HAAHe FE L Y718 PDM A9t
%

1656



5 2 &

HE ole]HE 7Nk <IAYolY F3 29l
a5 olgdstd AEA AzAA 2o @A
AA 2~EL s skl o)

T ZEld9a= JADE &7 stellM ZHE ol
oldER TAHo gom, Axd # % &
of 83 dolg 2]z EDMo] Hadtrh 27

of Za3 CAE =75 o83 ZAHE2 PAS
ool dEV} ©dsl, Resource Wrappers 53
AFE SIWeF AFE T Task 1~42 SIXYo|®] X
Ag vtg o dAYolY =5 Abgste] A
& "dst. 747 75 CAD 24 g4 9

7)
Zto|E] 25 WA, CAE 2d®, $ex%aA 1
2o v 2l haf A ol ot

ETJ °bl 3 FER WAE A7) F 20744

v AA AYEleE e AAA
o7 AHgsit ¢
AA L5 E 190F

./_I':

- Fy7l= o
tE afE 9s

B AFige web)en ST b
AAA AEEre ARE dgide] AAs
Fa AR el A ZHARE gy

ot

P

Ao
ok

(1) Lee, S. H., 2002, "Design Technology of
Automobile based on Virtual Design”, J. of the
Society of CAD/CAM Engineers, Vol.8, No.l, pp.
19-26

(2) Han S. H., Jang K. S., Shin S. Y., Lee T. H,
Kwon T. W. and Suh B. K. 2006, "Automation
of Fatigue Durability Analysis of Welded Bogie
Frame by performing Work Flow Analysis",
Proceedings of the KSME 2006 Spring Annual
Meeting

(3) Chu M. S.,, Lee S. J. and Choi D. H., 2005,
"Development of a Distributed Computing
Framework for Implementing Multidisciplinary

Design Optimization", Transactions of the Society
of CAD/CAM Engineers, Vol.10, No.2, pp.
143~150

(4) Yang Z., Liu Z., Zhao J., Shen Z., Xie Z. and
Liu Q., 2003, "Engineering Portal for Collaborative
Product Development”, ASME DETC/CIE, Vol.1,
pp. 975-984

(5) Papazoglou M. P., 2003, "Service-Oriented
Computing”, Communications of ACM, Vol. 46,
No. 10, pp. 25-28

(6) Yang X., Hayes M., Jenkins K. and Cant S.,
2005, "The Cambridge CFD grid for large-scale
distributed CFD applications”, Future Generation
Computer Systems, Vol.21, No.1, pp. 45-51

(7) Park S. W., Lee J. K., Bang J. S. and Shin B.
C., 2006, "Development of an e-Engineering
Environment for automotive Module Design",
Proceedings of the 9th International Conference on
Computer  Supported  Collaborative  Work in
Design, pp. 264-273

(8) Lee J. K., Park S. W, Bang J. S., Lee H. M.
and Nam S. J, 2006, "Development of
Engineering Framework for the Integration and
Automation of Engineering Processes"”, Proceedings
of the KSME 2006 Spring Annual Meeting

(9) http://jade.tilab.com/

(10) Smith, K., Watson, P. and Topper, T., 1970,
"A Stress-Strain Function for the Fatigue Damage",
J. Mater., Vol. 5, No. 4, pp. 767-778

1657





