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Numerical Analysis and Optimization of Minicar
Front Suspension Pitching
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Abstract; A model of minicar Macpherson suspension was established to evaluate the effect of double wheels
parallel travel on the wheel alignment parameters, wheel rate, dive braking and lift acceleration using AD-
AMS/CAR software. A design of experiment method of D-optimal was employed for the sensitivity analysis of
lower control arm hard point and spring stiffness in order to reduce diving and lifting magnitude and ensure rea-
sonable change of wheel alignment. The results revealed that, the car wheel alignment parameters and wheel
rate variations are in a reasonable range. Z coordinates of lower control arm hard point and spring stiffness
have significant effects on diving and lifting; = coordinates of lower control arm rear joint or spring stiffness in-
creases as z coordinates of lower control arm front joint decrease. However the wheel alignment parameters are
still within the designed range.
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sensitivity; ADAMS/CAR

HT T R B 22 B0 1 A S I BROR AR AR YR T 3 v 32 BT B 9 SR bR 2010 — 2015 AR 3R R 4
FRAF A AT 300 J7 4. I R BETT 15 il i A AT FR S S e A Bl R SRS A 2 DR AR R AT T £ HL R fiE
FEBCTE B0 BRI 22 o b B AR O O A B W I AT B A5 M 2 — s SRR 25 6 R B
(1 458 ARGt A RSP B LR N B2k 2 o b R SR TT R T AR I B (K S B Y 2 6 T 4

WKFEEHE: 2016-03-02

BEMEE: FENA965-) . 5 S G LRI, 320 N A2 008 2 Jad A8 e VAN O 125 & R IR B A A o A I E A
B HF 5. E-mail : 13606017083@126. com.

E£WmB: HEXARBERLETIHH (51505403) 5 F 5K i b B % K54 % )5 H (GDT20153600065) 5 7 £ 4
A a5 BRI k4 BE B3 H (JK2014036) 5 J& T3 T 2% B % AR G 1 28 3 % 5 (E2014039)




682 A R e Al CA R B 2R O 2016 4F

e A A 2 R T R SR TI » Bel R 2 o B MBI 3l ) R 96 T LG Bl 2 AR P B 5 R o O e AR
SO BE D Y 7 g 9 b B T J O3l ) 24 he P WE 5 Q

=
1 S 3

FEBCIHHE CATIA A sr i il R 4 B B R = 4t
B ANIE 1) fiF7R. 18 ADAMS/CAR w37 3% % il &
B AL P 1(h) PR,

T 5 2 B ASE T — i 25 T A B 1) R 4% LA IR B 5 (a) ZZefim (b) fi HALA
SR R G I 6 B 0F 55 4 E A 7 10 A B R 18U L BOR A AT

SR = A S R M R S ) A O Fig. 1 Minicar front suspension model
o B A 5 16 AL 5 T ) Sk /N T = 0 e e W 5 R 5 AR O B
AR B A 1 5 M BB AR B S b b e MR A A 1 %
Vi B35 1 50450 0 4% S 1) 2R T 5 4 1) R 0 P AE SR S 00 A o WA T 52
FRY BT 8 4 BT B0

Wi AR AT 280 5 1R 650 ke 3 F R M 100 ks Rk 1.4 Hazs SMEUAR o 0° 5 W75 A
0% RN 107 RSN 2. 5% 88 175_T0R13 T T4 kel . 1 30 o 40 2 o 55 %. B4 45
B 3y R 901 7 1 K 1 T A 0 IO T B R GE B K 2 T B
RS LT M 50 mum ORI b F B3 J5 b 3345 4 e Bk 30 I 3 B Bl 5 BT S 1L ML

2 HESSH

2.1 HEREMSH

LR E LSRR Bk () A 2 AN 18] 2 o, 181 2 T BB 4248 R Bk 3h 50 mm., SMBTA A2 AL
T —0. 46°~0. 90%. A Lb T 01t SMBi A » A2 AL iR 2 85/ B A 2 e b Wb A7 T S A B8 5 4 ) i £
5 8 9 A AR AR T TR 40 R 2. 337 ~2. TAHN 8. 75°~10. 70°, AR AL g B 4/, I Bt 46 b A7 38 a3 iy
HABARTE Dy — 0. 32°~0. 257 AR AL e BE AR 6 /I L IF A7 TR AR

ZIORE TRTFN B Rt &5, EZM 2 FEiEm F i e LS BE R & M. —
TR 7 AL A B e A AL ] HLAR AR BE /N s TR B A kAR A H. LA BBk 50 mm S i, SMMBT A AE
AT FE O —2.0°~0. 57, HZOR BBk A 0 SMut i A2t 3, B v AR . 248 b Bkt i o 22 4k
JLHE g 07~ —0. 5%, If HA7 Rl A . a8 % & LAY 589 )0 A BB B Dy 0%~ 3%, JF 2R G i M B A
Bt 2 8 T 0 194 0 A 09 ) B A S IR A D A R e T B P AR A BT L 7~ 137, 3
SORFA B R8T v 0 80/0 » _E 38 11 8 .

Li Loy nl DL % 4 AR 2R 4R 48 T 1 2 B AR /) AR AR Y [ M 5 B 45 45 e 20K,
2.2 BEME

AW CKOAZ AL 2. an il 3 B /R, | 3l . B 4258 B R Bk 3h 50 mm. B 28 W A2 (L s 1

12r 30
) L
_ sl - _ gH@UH 2k
| FHIfE S 7
= °f —-— RN E Ll
& 4 - — - T Z
= LTI &
" 2 24 b
O -
=, L 1 L i 1 22 L L 1 L 1
-50 =25 0 25 50 75 -50 =25 0 25 50 75
s/mm s/mm
Bl 2 g A S HUE Al 4R 3 NSRRI AE AR kil 22
Fig. 2 Change of wheel alignment parameters Fig.3 Change of wheel rate
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Tab. 1 Sensitivity of subordinate response

TR B W] S(lca_front_z)/% S(lca_rear_2)/ % d(spring_scale) /%
a1 51.63 —24.81 —0.67
B —76.65 —68. 20 0.98
as 8. 50 —7.34 0.03
as —2.91 0.04 0.07
K 32.23 —25.12 76. 40
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Tab. 2 Comparison of significant factors between original and optimized

RGN & lca_front_z/mm lca_rear_z/mm spring_scale
AT 223 223 1.0
AL G 217 233 1.2
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