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° E .q:.é:l:' 1;/‘0 %%\‘& Implements a kinematics and compliance vehicle suspension with 2 axles
=A = and 2 tracks per axle. Specify parameters for shock, bounce, roll, and
Ay oA compliance tests.
o ETSLIGHE
<=
Steerad axle enable by axle, StrgEnByAxl []: |[1 0] | :
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WhiFx = | -
S WhiFx \WhiF \x Vehn fy | WhHIFx H VehM i
e iy = ? e E > Suspension Parameters
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uee b winvb Bvere . Kinematics and compliance suspension parameters
>Veh\.r Phi VehV . .
Ysugang TrokWwath WhiAng B § sir0ang Whiang » Directions
Independent Suspension - Double Wishboné Independent Suspension - K and € Independent Suspension - MacPherson b Shﬂck forq:e
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WhiRe Whike NWihiRe b Bounce test
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Y whnivz . Whivz P Mwhivz e, I
o WhiRx g Vehi fy A WhiFx vehmfy JVhiFx VehM b Roll test
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SWhim ‘ ‘ WHIF B o wnin WhIF YWhiM WhIF b Steer test
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Independent Suspension - Mapped Solid Axle Suspension Solid Axle Suspension - Coil Spring
e b o o » Aligning torque compliance-opposed test
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WhiFy # N WhiFy
AWhin WhIF b 3 WhiM WhIF |y
)VehF' ViehP
VehV WhIV b 3 Vv WhiV b
N StrgAng M strgAng
vinp Whiangp Cancel Help Apply
Solid Axle Suspension - Leaf Spring Solid Axle Suspension - Mapped — — =

Learn more:
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Block Parameters: Combined Slip Wheel 2DOF X
Combined Slip Wheel 2DOF (mask) (link) " HPEBRN pas ”B";R"fN pads when N # 0
Represen_m the combined_ longitudinal and_ lateral beh_avior ofa tirg T= i PABIRN s -
characterized by the Magic Formula equations. Block includes vertical and —_— when N =0
rotational degrees of freedom and brake options.

Block Options R — Ro+ Ri

Brake Type: Disc © 2

P: HIEhiRIES
Wheel and Tire Parameters  Tire Parameters N: ?F?z: JE

¥ Brake
General

Static friction coefficient, mu_static []: |.3
Kinetic friction coefficient, mu_kinetic []: |.2

Disc Brake

Disc brake actuator bore, disk_abore [m]: |.05

Brake pad mean radius, Rm [m]: |.177

Number of brake pads, num_pads []: |2
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FERABWFEERM
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Help Apply
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@ , @ S
Q I
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O entry: Pump A
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@ [=]
(Initial_Release )
g entry: Apply Valve
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& Mod_State = 1; Mod_State = 2;
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- : Y,
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» a
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Initial_Release

C entry:

B3| Mod_State = 2; ! :
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i | [stip<0.1] 2

® (Initial_Apply M , Release
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[vSpdEst <0.1] 3] [after(10,msec)] 2 [Slip > 0.25]

Apply Hold
entry: [after(40,msec)] | entry:

- 2{Mod_State = 1; ‘ 1{Mod_State = 0;
Mod_Dur = 2; {Slip > 0.1] Mod_Dur = 6;
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FRER L E X

T L =[] S<—<«@ Valves.RRRel
e a—
NI —AH HB
CRRR T\ r O
- @EH. BHAFF A RR
— AL EIR ST RERIRIR Y -

« |1 S <\ <@ Valves.RR.Apply
'\.; ‘

"al Block Paramet!rs: Valve >
Custom Two-Way Faultable Valve (mask)

Geometry  Fault

Fault |None -
Stuck Closed g
Partial Open
Partial Close
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TR

Position WheeIISpeed
N s . A 140 ¢ 100 = = == =Vehicle
- W ARIER, ERE g "
N i = RL
— RBESKH] 50% 0 =" i
L @ 40
- ERRHE ool :
D 20
= 0
% 80 | — 0 5 10
I-'% === N?JuFauIt Time (s)
08_ col 0 %107 Pressures
~ 8
401 - | £ 6
xFinal: 144.78 m =<
yFinal: 39.89 m D 4
20 ¢ | - 2
)
0 | : 0
0 20 40
Position (m)
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- ReIR{RREAS
~ WA BOPIE S
— BRoRE AN R

KR E

— HWEE: B, 2EER,
B4 E 3% (affects radius)

- BERE: &%, BREF0

- {7E ABS Fr{E Y& =%

5, FHIE X EHRIE %U)&%
Al
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—— Active
Passive
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FRIR I E X
FREEP S

| e ey - B
- RIEE LA Pl | L :

—_— Pul

- MR oS S veosty [ 7¢ o L 7% pecoue

. ‘ X REF-I With Fault
— Hiqu] ;&%ﬂﬁ?lﬂi* Ei’é =0 Tone Ring Pulses =

- %?ei}/_% * 4 Scope — O X

— 1()111;&}/_% }g‘ ﬁ’ ﬁ%@ ‘EHEFE’ File Tools View Simulation Help b

VAN Ay I

BaE 12X (affects radius) R h ok

- BRERE: %, RS20

- {HE ABS FiiE AR =R 155
R, FHPHE T FERIEHIR
R
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Position Wheel Speed
T ; T 100 N T T T
Sk - N\ 1 =TT ! - = = = Vehicle
" ;FI\IJ -l'it- ﬁkz I A, Z—E HIJ ?I:% : E 80 N RL Sensor
= RL
v 718 A% 100 | € 60
— {RIRRUE < _
= =P @ 40
— E/NMEEND 2
80 N 20
—_ 0 | . |
*-E' — 0 2 4 6 8
aul .
Z-'% 60 = === No Fault 1 Time {S)
8 %107 Pressures
o 10 . :
FL
40 + — 8 FR
£ RL
E 6 RR
xFinal: 119.82 m ;
20 yFinal: 413 m o 4
o
D 2
0 ' ' 0
-20 0 20
Position (m)
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B [ Add Faults J

- %\ E/ \ \Y : |
S M o3 4T Assess Impact
\_ J
a4 )
Refine
Algorithm

\_ J
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Vehu:le Speed
/ \ﬁ'ﬁgﬁﬂ'_ |

BT A

-
o
C‘l

S

Speed (km/hr)

E A BRI A 151 0
— RRHE RWIRE LN E Tine ()
~ BRMTRERRMUR SIS

gﬁﬁ;ﬂ“ﬁtﬂqlﬂ_‘l g Computer Cluster ~ Sl - Desktop System ~~
- B TRSIRRER [
Workers

— ERMAHITEEE ,‘V‘V{f‘fi;\

- SHTER —Sroaoz [ [Rafha

. /U J
( i N\ i ) ( i N\ i )
. /U J . /U J

L] L] L] L]

[] [] [] []

[ ] L]

set fault(mdl, 'Valve FL'")
out = parsim(mdl) ;
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Custom Faultable Valve

g lﬁ ° N S < '
—] Geometry  Fault
AH HB Fault [None
i St uck = D . . En ...................
A—=1B Stuck Closed

. MathWorks 5 REIRITTE B AR T o ol o
SHERT A . I s« Partial Close

|II Ienr:imryl’ Apply [Slip <0.05] eRr(]etI;ase
+ Al i ". Mod_State = 1; " Mod_State = 2;
| L =0 2__[Slip> L =0;
= AJ [,/(Qn = Slmscape i__L'? Z%Qj—t%f | [ModDur=6 Slip>0.1] Mod_Dur = 6;
B, =N RSEH IR R I =T N oy
gj_:-t?é_zwll‘i ﬁg E,‘J %2 I]rlil \\\ [:r?tﬂy }: [aﬂer(clo,ms‘;:)‘]f;r?tlri }
2{Mod_State = 1; S 11 Mod_State = 0;
Mod_Dur = 2; {Slip > 0.1] | Mod_Dur = 6;

" 'EE ﬁﬁr?ﬁulﬁflﬂ%ﬁi} ’ _*Ijﬂq 9::1_.1_-7]['%1)‘3 s Computer Cluster ~
R R B A -

set fault(mdl, 'Valve FL') Workers\

out = parsim(mdl) ; [4\] [4\]

\_ J

/\J

OpS] 95{




2022 MathWorks
hEREES

S S
|

/} MathWorks'

© 2022 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc.
See mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may
be trademarks or registered trademarks of their respective holders.




