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¥ Parameters T T ‘ |
SPRING(K1) : E/Et0I0] | _— spring force (k1)
» ot SPRINGIKZ] : MAMS/AZE g | el -
Name Expression Value Description U_‘!‘ L 1 IV EEEETEL VLT | ) — amping ferce e | |
m_body 1200[kg] 1200 kg Mass of vehicle body 4000_‘ ‘
I_roll 1423[kg*m~2] 1423 kg-m? Inertia around roll = ool fHHTHHEHE o O
I_pitch 910[kg*m~2] 910 kg'm? Inertia around pitch ‘ifé 20001 | | LA
m_wh 30[kg] 30 kg Mass of wheels 1000/ | | o
m_p 124[kg] 124 kg Mass of passengers o =TTl “ i ’ﬁf{ﬂﬂqﬂ#{ﬁf“f H
k_wh 175000[N/m] 1.75E5 N/m Stiffness of wheels woo | {[1] :
k_sus 32078[N/m] 32078 N/m Stiffness of suspension s... 2000k ‘Jl VEUUVRUUU U OOV VY
k_seat 1750[N/m] 1750 N/m Stiffness of seat springs . - 5 v v 5 : 5 ” " v .
C_sus 1200[N*s/m] 1200 N-s/m Viscosity of suspension... Time (<)
c_seat 700[N*s/m] 700 N-s/m Viscosity of seat dampers «HIZ ENA| AXE0f] Za|= &le] Max g}
r_wh 1.36[m] 1.36 m Wheel base . )
; Time=0.404 s Surface: Displacement magnitude (m)
rtw 0.8[m] 0.8m Track width
hb Alcm] 0.04 m Bump height
wb 7.5[cm] 0.075 m Bump width
speed 50[km/h] 13.889 m/s Vehicle speed
th A*wh/speed 0.0216 s Bump time period
td r_wh/speed 0.09792 s Time delay between fro...

« Paramaters : Lumped Model of Vehicle

NAME EXPRESSION
bump height 4cm 1 -
bump width 7.50m DR IS
R
™ Al0]|2] ZHA : bum Il | |
p widthe] 4uj jbcm Buinm| \l L \|
HER [time delay] r_wb/speed Foatl | | \
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Assumption & Spring Specification

Wire Diameter 12.3 mm
Coil outside Diameter 140.3 mm
Free Length 380 mm
Spring Constant 32.078 N/mm
Number of Active 6
Coils
Number of Total Coils 7
Si=S 1200Kg
"‘}ng;g 1324Kg
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Maximum: Normal component of traction, x component (N/m#2)

6.4300E6

Maximum: Normal component of traction, x component (N/m#2)

8.5332Ek6
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I C-type Spring Formulation & Optimization
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» Side Load Spring Geometry
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1
2 F, =5 k* (Bh; + Ahg) = k = (Ly — L)
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-Design Variable Deflection: § === =50 109+ 8+ 10-7) ~ 10

R : Radius of Curvature [mm] stiffness of the spring: — G.d
b : sin (B) [rad] SHTINES: T

D
Spring index: C = 7
- objective function [minimize]

1
f = (k*(2.*R.*b-Lw)) % free length of Side Load spring Total force on the suspension’is;  F = (Ff, + F7)?
_ pxDyxly p=dt*c’k(f—Lw)
- subject to 4x(L-1L,) DZ * Iy
gl=-R; % Radius of Curvature >=0 [mm] /F
g2 = b-0.4; % sin(B)<= 0.4 S5 R
g3 = R-1000; % Radius of Curvature <= 1000 [mm] »n
g4 = 2*R*b-600; % free length of Side Load spring [mm] Lf=2*R*sin(b) ' 7 N £ | F
g5=-b; % sin(B)>= 0 i |/ o :
g6 = -2*R*b + L;; % Lf >= 380 [mm] ; working length 1l =™,
g7 = b*D-2*R.*b+ L; % Displacement of spring force action line, c [mm]R Cooe

» Vector of Forces Acting on the
Macpherson Strut Suspension
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