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Development of a Graphic User Interface Program
for Suspension Design
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ABSTRACT

A graphic user interface program for the design of vehicle suspension system is developed
in this work. Graphic templates are designed by using a graphic language and a library and
given to users for interactive data input. Scveral suspension types are graphically given, and
the information of hard points can be directly provided on the graphic templates by users.
The information is saved In a data structure which can be efficiently accessed, and tran -
sformed into another data format. The data transformation 1s for the interface to an analyzer

by which suspension design characteristics can be calculated.

=g 7]480] : Vehicle Suspension(xte&F &7}4%]), Design(AA]), Graphic User Interface(=12}¥
A} g2} A<4) Data Structure(dlo]g} %), Software Integration(AZELo] A,
Pre-processor(Zzg] #%]), Analyzer(3§A #32]), Post-processor(F*e] A3}

1. M &

e #7bx| o] HdAle % Ak A
HaAoln g o] Z¢-E B80T 7] AT B
& Z2agEo] AFar ANYAEA o3 s
o] girl 22y o|¥ TE1WELS oy Z
721947} AR ETHE Y3 el & AEe]l !

* @opietm
 A3)9), Suista AT
R

S2AEAENE =T A6 A6 E pp7-14

ol L} AEE 4 Qle A ZeaYo
g Ao zE ADAMS/VEHICLEY 3} 73
Zlo] Qit) o] X2 IHE A&F IR A

~d

2]
-
*
L.
L .
=,
o]

HENE ZAUA7E YHEHL HARAE BoM A
Aol YR FFEAZL ATEA sojent 1
dd] A Zuatel A= 4 elo|Be Ljehy
o= #rbYA B WHST 1 YREA %A
G 757} REoloA HolHE HHsA ¢
25l7] ThA e A 717k AR wdo] W
st} e &Eale] Aol YolEe YA




A5 9FE WHURE ol ST Q1Y
s TA7I7E 47 9 AAolth

A ojust g aMolete AREALE] HYE
A 3187 Y3 Atrfte] AFE T glew o]
1AE % A} £84E8 sdo=24 AMIAS
SEAAZ17] 4% wmEe] d$he|2t HehE it
T2 AREe] HAE AlILA|7|7] HEA T
?] - 2&& T WEE sHAMYR|Y Koo 9
- &S Yz og AT v ] - &Y
o] 1Y 7|5 o]&dh W, ARRA] %-f—
AFH o7 gefste] ALRIAL A SA| LT
by ARS-zE7E QlEElor & gtE B EE IIMHE
Hrog 238 ol HAHG & Defaultdt
AlEsbHL -5 HE A= W
AT} olFOME B3] ¢} - EHd 1H L
o] &&= WS 11 AlZHAR] Ao E QlEl)
2YL o]83 AJAEE AA TLAFIA H
o2 743 @ol skolil gl

E AFoMes AFEMER] dA T2y
Wgol] ojA ARB-RES] HlolE dHE AT L
AN 7] = -@.‘7371"370“ TAE FOTM XL
o] AR AEEA1E AU HRHRE U B
M A &1 247} Hwil 02 ofe] 7z "y
s} 198E F3) 29 WA, el ek o
ol 7k 5% ATToN 2RA} Al 53
A 4 slA stder HE I8k Aol sl
H-E T3] WalEo] VeERA Fony sHal:
8] Ha & Qe dEASTE JdR|3lal AR
T AEE STk w2 dFtell A sk
28 SRR AAE A% w3 aviet 3
AAEEAY AE 2 AYIHER P o7|A
ey RO #rAA e el e A
AA7E 3o e HHAM 28 gk Yo
A 7189 Z2IOPEF AojH el gl

o g

7
9.
= Ao
% ©

____,Hu

2. I A
2.1 A2 S=

A7PgAE 1P d9d g, 229
R, 594 9% ‘:011 4% A B2 . %
2] __

-%Pili?—..i Wy 2EHYH CEARY ) 9-:1
T MR e JAETE AFsRke £2E
l oflgral EgldEgdd tlE-¢ AR

A, !

Tt FEabE AbEape] AESY AuEY U
B,
-E{ @

H‘i
“2
2L

1.

rﬂ%—«l Al ﬁé ol sall:} &élﬂoﬂ \—~
o Hak wﬁﬂ?} tJrf’szMl SRR 71~r: A
ojth ¥ At M WM EAERY, HEHAE
o, HEHAY, Mueddyddd, EANAEY,
Mool A, AEHAY, 2X)7|L%e 37t
A @Al 2R T ide] 1%
¥ lofe} Library 52 o83 AAH AT
Gl AR HIUTE

2.2 A S4A] R AItHRE

B QAN S4E deie gEe
a0 § 1gow BRE £ Atk AHE A
424 9 2EHAT Beld ¥ AdeIWE g

so] 7)EH BARE)T, SHE W3 Wl
wlol wel Alolg @AAATE AFE FRA

5 abeelth

MaEfzl, A, 2944 5 d |l
WSS @rlga 9 e EE ] H l
B AH Ak = o FA% ENUES %l
o A S ARSSi] ARkt o7
A FAEA Aol vl AR oY e 7t
A& o 1 s WA AqEE T Y
ok 5 vk 42 6719 AHrEE RAL gle
ng HHHoz waed XFF 12709 Yo
digh ZhHel S EF3E 12709 "7 BAs e
12x12 2719 BHe] FaiAfA vk mepA &
7PEA e g vehle B4AES 3= X9
=50 SlAjet A7 age) el o8] 2AH
----- T A BHE o8l e ofoll Wit A
P AR A E (U 2l 22 v AT

ATl et sk ERIfY] AT
AHEAE "R "ﬂ EAd el €a® e
delef a8 st sfof ste= 4 ax|dsol
ek SR ¥ %Jﬁc-l ggsity 2RE ol
%H;]Gl dEsejopnt ARgAE feje] HAY X

T EgHeR AUY F A7) WEgolth wheps

Am

i l

§ e, w83, HAES, o1%A



ZbE "7PEA 9 O STt Hepol
08 g EHaAo|th & E=wdlAe I
L} o]k W88 AN 7]edte Aol EYWQRE
t} Foslo] o] RS 7]=dtA gstrt oo &
gt ZHMFE U8 dlEF0] JEd [3]& HX
gt 90 AT

3. olla] Yl
3.1 C=A 28

A7)0 SANNS daME o) oAl
7)E Aol Wastth WA FE2A YL
el 7hg el AgHE PHe UEA 9%
A el oA e o) BA Axwg 3
A, £, 23 s, 1y, Ten 449 5
o 2488k oj2RE LFUAHNE AF A
HAA AsE Bilolct dze] drbgAint
ole1@ THE A ot ¥wlgS Fo) ohA] e
de A% EF U9 dold HAe WA}
gk oheol Uehb: RauEe A7PH AA
Bool ) FAHoZ ALgsole HHg 71&d
T Atk B E=RelME oBel BE g AR
Akahe Ro] BAo] ofUL olu] Eafshs W&
£2 FYshed FHE TUonE B HolAw
chok olEgh BAMY AAEE aokr]R )

3.2 ®IMAE 24ld

Y 18 Z8ko] 48 UHE 2EGY @)
29 7)1+8 A Hdojrt w9} #HE)e|o]
= YT AR ol Aslsitt xAlE A AIZIH
47§¢] Body7} A%t} A7loe 1 RRAET)

170, A FRIEZ} 17) &gt g F2upsl 24
Al (Fagd [4] I AHE P& +
7b 23787} "oy webd FR TR 24004 FEE
A4 238 FAshA Al AT 10] Hof v}
F o] k% dAo] 7hsaitt vHF 2] AskE¥
o] #jA-& YA B oJdl] vlH I} KAy
=(Tyre Mount) ¥xldl 71d A& || o}
ok Y} S BIRejo] o] Aloldle WA s}
o] WAFFol digh F4rE EAE 1 oY v
Fors BT AhrEA A 4 A oo A

Fig.1  Kinematic modeling of a McPherson
strul suspension

Fig.2 CQluasi-static modeling of a McPherson
sirut suspension
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Fig.3 Quasi-stalic rnodeling of a double
wishbone suspension
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Fig.5 Quasi—static modeling of a torsion
beam axle suspension
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Fig.4 Quasi—static modeling of a multi-link
suspension
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Fig.6 Quasi—static modeling of a semi
trailing arm suspension
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Fig. 7 Menu hierarchy
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Tabie 1 Parts and their data structures for the McPherson strut suspension

Part Type A arm | Strut Spring r Hub cammer Damper | Tyre
m Numb;?m : y | T 7 L —
nosition| (] ball point upper mount upper seat tyre mount upper seat |iyre mount
position[1] front pivot | lower mount lower seat | spindle center | lower seat spindle
position[2:; rear pivot | strut mount ” | ceter
B mpmosition:imwm I I | m ball point 1
position|4. - T
position[5. |
positionlb] | o # ] _
B position[7
No. of points 3 2 | 2 | 4 Z 2
valuel 0! | b1 rad upper strut rad* Wradius | | | upper part rad | 1nner rad
valuc:mlﬂiwm 1b.,j.thick rad ﬁbper strut len turﬁ 11111111 upp;r part len Ioutel:" rad
valuel2]  |front bush rad. lower strut rad | upper seat rad lower part rad| width
value{3] front bush len_ lower strut len | lower seat rad lower part len
valuel4] | rear bush rad | B “ —
Value[S‘ — - R SN S S
valuelf |
value7] | o o

Fig. 9 Example of geometric input error for
Fig. 8 Modification of hard points a hard point(Ball Joint)
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Fig.10  Analysis output plot

7to] @71 9] A E 2l 7184 e o 9
T4 JeE Hefdt] Ay os o] e
T AEE TzIOYPFEAC I 1L S Y
Eo] LI Z Y] JEE olRY F Uexw X
2adstdct 1YW 108 sidaRE Jeh 5
AZA H AY Fo|¥sle] W& e 2o W
S YEl+ 1gel|th

5. 4 &

H o= AR HoJMed FHE o
e 7] AAE T1E AR S LR
o] AAEREo] AAIERUL 1T WR RS
ARg-xle] Held AnE 3t 2y ofwd A
Alztdol] Wasgh Aluk 83§ Ruaje] HE
2 43t 3Ae] AAIEHUT E AFodME 7|EY
% HA T2 OYES 0|8l o]F| AR
2} HejAde] MMM fIF HE TR YE e
of F3Ha}gro e oln] 11 §4Ado] lFH 7
F9] AXE] UL HF &2 3t
st o] 88 = UEFH 7] AT AZEG] I
Ael(Software Integration) #H¥ 4AHE2 o
7} AALR ol AA|ER) A& B A
A&t 7H & 9)ofrt Qlokar dEIt) o

14 A8H S58, A

Ak Qe e VIEe B X EYEY
&) THE BN V)& AZEoH T
S RaHo|ar Ry el ARGAL HelAe) Al
g 7Ee v TEOYEs TR M=
ok deE AAsichE dHell 1 &felE
oA g e Aeld.

s 7

T EEe ARARIY F7MN7IE AR %
@7IAEA R AR H AlLF] Y A
TAHE ] A¥E dol @& s e ol
AR wA7 |8 2SS AR =HYOL

g9

1. ADAMS/VEHICLE User’s Guide, Mecha -
nical Dynamics, pp. 40~124, 1994.

2. William F. Milliken and Douglas L. Milli -
ken, Race Car Vehicle Dynamics, SAE,
pp. 755~840, 1995.

3. Donald Bastow and Geoffrey P. Howard,
Car Suspension and Handling, SAE, pp.
7o~121, 1993

4. 'Thomas D.Gillespie, Fundamentals of Ve-
hicle Dynamics, SAE, pp. 125~307, 1992.

5. Mark H. Overmars, Forms Library, Utre-
cht University, pp. 5~86, 1993.

6. o ded, “Areat A7PEA] AAIY e
ek sjA] 2 &R g7 A, Vol 33,
pp. 871 ~8&3, 1993.

7. C. H Suh “Synthesis and Analysis of
Suspension Mechanisms with Use of Dis-
nlacement Matries”, SAE Paper 890093,
pp. 171 ~182, 1984,

8. H. Y. Kang, C. H. Suh, "Synthethesis and
Analysis of Sperical-Cylindrical(SC) Link
in the McPherson Strut Suspension Me-
chanism”, Journal of Mechanical Design,

Vol. 116, pp. 599 ~606, 1994.

AE, o4



