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A Study on Durability Test Method of Vehicle Suspension Systems
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ABSTRACT

This paper shows the fatigue durability test method for vehicle suspension systems. Durability should
be assured for the safe driving during vehicle life cycle. A computer simulation for the vehicle dynamics
was used to obtain dynamic loads that were required for the fatigue durability test. Durability tests were
done for an important load-carrying component of the suspension system. Stress analyses using stress-
coat and strain gages were also done for the component. This study demonstrated an effective method
for the fatigue durability test.

.M B AHER FHAIE (field test) : o] WL AR
2 o] AHEE U FAHAXY FHAFEL
A D FARTY YL EF0) AN BF E3la] o] YTFAL &Qlste wiolt)

sl PR FEAYes BRE £ Ao B2z FHAIE (proving ground test) : o} %
NN PL AAZHS wwdt] AF ool e ARTze g3 FHe YFAes 2y
AUz JeEeAE APgsE Foln BEAFL s TDE ATFT A wRBoT FHPAYPL
AEAIER Aol e Aol U B2 se Roloh

¥ RE R WAL 7A€ AR E NS ALjAIE (laboratory test) © ©) B AP )

Holth, B3] A rAxE e} BAs WFAEL BN B Az APANE ALgste] A
288 AFSAY oy v AT MR o] a RAYL s Aolth E&, AYAYH

2A8¢ Ry daxe FES WTFE o FFE AL, FRAY, T 9F °l
B0} g}, A YFFHE A= T @ AFgez EFE F AP
ol o3 go] A7kA whgel g F AT, 7R o] 2L AAGL £ F3

« SATAUstm Xt2tSEtn

24 Journal of KIS Vol. 10, No. 2, June ‘%



K
)

czREd AEHFol R AgHE
Hassr] 98 25D Aotk e
FAE =HOZVH WA 3% 345
of AYES AxsH UA L ARsolol @
LB ATAE AF ArbgA 9E A=
W4 Aol B A7AA el A&

3

=

I o g L ofN

2. {Irgxiel MIUTY AlE® {8t
S48t AlE0IM

LE WRHAEE ASAE 2 HEF Sl
A 5% o8 AR Aol WV 23
9. 2 ATlNE J1E obFHE Aol o

Table 1 Dynamic parameters of a vehicle

Parameters Values

Mass

Gross Vehicle 2,648Kg

Chassis 2,298Kg

Wheel assembly 50Kg
Moments of inertia of the chassis

Pitch moment of inertia 2,500Kg-m*

Roll moment of inertia 900Kg-m>

Yaw moment of inertia 2, 300Kg-m”
Moments of inertia of the wheel assembly

L 40Kg-m?

L, 20Kg-m?

L. 20Kg-m?
Front suspension

Spring rate 167,070N/m

Damper rate

Rebound 20, 207N-sec/m

Jounce 10, 945N -sec/m
Friction force 472N
Bump stop stiffness 700, 507N/m
Auxiliary roll stiffness 9,547N/m

Rear suspension

Spring rate 369, 165N/m
Damper rate

Rebound 26,493N-sec/m

Jounce 12,509N/m
Friction force 498N

Bump stop stiffness
Tire

1,225, 888N/m

Normal stiffness 295, 315N/m
Run-flat stiffness 1,751, 259N/m
Radius 0. 461m

Lateral stiffness 63, 716N/rad
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Fig. 1 Suspension system
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Table 2 Static loads in the suspension system

Table 3 Modified mass
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Fig. 2 Dynamic loads for the control arm
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Joint Name and Force Direction Force Value Parameters Values
Joint Ul Mass 7000Kg
Fx —2,036N Pitch Moment of Inertia 5800Kg-m?
Fy —223N Roll Moment of Inertia 1484Kg-m®
Fz —93IN Yaw Moment of Inertia 6271Kg-m*®
Joint U2
Fx —1,070N
Fy —20N 3. RYUAIEE 8t AMEAX] M
Fz —495N
Joint U3 ZEE ¢ TP P L A8lA Fig. 39149
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Fig. 3 Test fixture
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Fig. 4 Schematic diagram of the testing equipment
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Fig. 5 Cracks in the stress coat

4.2 2E2)21 HO|XIAE(Strain gage test)
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Fig. 6 Strain gage positions
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Table 4 Strains under 10kN loads

Microstrains at 6 Gage Locations
#1 #2 #3 #4 #5 #6
£ 129 348 315 247 214 175
€y 0 72 -7 —58 —60 —60

Table 5 Stresses under 10kN loads

Stresses at 6 Gage Locations(MPa)
#1 #2 #3 #4 #5 #6
oy 28.6 81.5 65.1 58.3 44.2 35.1
oy 0.0 37.8 41.7 2.7 3.0 | —2.2
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Fig. 7 Loads vs. strains

Table 6 Material properties of the control amm

Load

Properties Values
Modulus of Elasticity 203GPa
Poisson’s Ratio 0.29
Brinnel Hardness 156
Ultimate Strength 531MPa
Yield Strength 331MPa
True fracture Strength 1000MPa
% RA(Reduction of area) 72
True Fracture Ductility 1.24
Strain Hardening Exponent 0.19
Strength Coefficient 903MPa
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Table 7 Fatigue durability test results

Specimens Fatigue Life Crack Length Crack
(# of Blocks) at Failure Location

A 1218 2mm #1

B 1043 5mm #1

C 850 3mm #1

H2FEL I AH =T FdaA 13 943
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