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Truck Ride Comfort Analysis

1. Purpose
1) Truck ride comfort modeling and analysis by using Compose and MotionSolve
2) ISO 8608 road modeling, ISO 2631 comport evaluation by Compose

2. Truck Line-up
1) Simple modeling and analysis are needed for the various vehicle variations

Construction
Dump/Mixer

Tractor

Cargo
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Truck Ride Comfort Analysis

3. Truck Library

% Truck Library is a collection of essential and ancillary heavy vehicle components for assembling
and testing trucks virtually.

Cabin, Steering System
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Tires
Heavy Duty Springs
[Truck Library]
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Steering system Driveline Test Rigs [4x2 Cargo(MCV) w/ Truck Library]
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Truck Ride Comfort Analysis

4. Ride Comfort Analysis
1) Post Shaker Simulation(Road Simulator)

(1 Input: To reproduce a road, the road profile is defined to be delayed from the front tires to
the rear tires according to the vehicle speed

System : Vehicle Model, Post Shaker Model
Output : The acceleration results at the driver seat floor
Perception : The evaluation of the acceleration results according to the comfort criteria

# R/S Sine Sweep Test

® © ©

Input: Road Profile

System: Vehicle

Model info: DABMTA\TaTa_DaewootWWorkittt. h3d
Result: DABMTATaTa_Dasw ooty orkittt. h3d
Transien it - Time = 5000000

Frame 501

Output: Vibration

o

[ oo |
o

.

Perception: Comfort

[Ride Comfort Simulation] [6-Post Simulation]
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Truck Ride Comfort Analysis

4. Ride Comfort Analysis
2) Input
(1 Bump Road

Using Watts Profile Bump at ITE Journal (Institute of Transportation Engineers)

(The bump profile which is safe for most vehicle at 25~30kph speed)

The vehicle frequency response characteristic can be reliably displayed.
This can show vehicle natural frequency response characteristic.

Bump Profile

120

Speed Hump Watts Profile 100 —#—75mm

1—75'100mm E 2g —o—100mm
/‘ | \ ED 40
- . £ 20
| 3700 mm | 0

20 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Time (s)
[Speed Bump] [Bump road modeling — 30kph]
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Truck Ride Comfort Analysis

4. Ride Comfort Analysis

2) Input
@ Road Profiles for ISO 8608 N
—  The main factors determining the shape of the road surface are w(x) = ;A" sin(@ix — ¢;)
spatial frequency and amplitude.
— ISO 8608 road class (A~H) modeling according to the road A = 1/@(91.)@1
roughness T
2 AQ — QN - QI
f(Hz) = Qleycdes/m]- VIm/s] S,(n) = S(ny) (%) , n<n, “N_1
- V
'!'rrm n 1.5
Sy(m) = S(ng) (32) " n 2 ng
¥lx). (1)
o) . a * . (38609
gg(‘.‘ ) A ;\“"‘. il .‘"f'h" o\ l j".‘ W 10
= AT U S A VI B
‘ % 10 f -
z
E
%-10 B
s(n) e
[m2/cycle/m] gm [
g 10
m:o‘“ 10." 15” 10’
n [eycle/m] Spatial Frequency (cycle/m)
[PSD2t Spatial Signal®| 2] [1SO 86080l ME =2 HEDI| 28
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ruck Ride Comfort Analysis

4. Ride Comfort Analysis
2) Input
3 ISO Road Modeling by Compose

Random Road Profile : Random road modeling according to the ISO 8608 road class

"y ¥l

[ soldThinking Compose 20173 1 I

|| & i)

Home Run Step =
- Road Profile ... x
Uttled .ol X | Gen_Road omi* X | Gen_Road2omi X | 150_8608_Class_Plotoml X Figure 1., Figure 2\ A [ |MP_IANG/Road 20180615 |v| T @ @ 8 A
= Project:<Untitled> - - — - Name Type
(3 Fies 2 3% generate ISO Clasification Curve (m*2/(cycle/m)) Profile of a rough road o fitehit oml Compose Fie
17 Plots SpaFre = 10%(=3 + spatial frequency (cycle/m) Compose Fie
b Figure 1 st Gen_Road2 oml Compose Fie
b Figure 2 ParamTable = [8% (10" (-6)) 16% (10" (-6)) % ISO classification parameters (& 150_8608_Ciass_Plot.o.. Compose Fie:
(3 Vaiable Edtors 32+ (10%(=6)) 64% (107 (-6)) # (lover bound, geometric average, i [GipsdiDom  ComposeFle
2 1284 (107 (-6)) 256+ (10°(=5)) e
512% (107 (-6)) 1024% (107 (=6))
2048% (107 (-6)) 4096 (10~ (-6))
8192% (10" (-6)) 16384% (10~ (-6)) B
32768% (10~ (-6)) €5536% (10" (-6)) 1 (107 (-6)) ;.
131072% (107 (-6)) 262144% (10”(-6)) 524288%(10~(-6)):];
AN A ry
class num &
geo_lbound = ParamTable(i, 1)
2 geo mean = ParanTable(s, 2);
2 PezamTable (s, 3);
2; 1/(2*pi))
2 geo_upbound* ( (SpaFre (3)/n0) ~ (- :
26 %  iso_table(i,j) = geo_lbound*((SpaFre(3)/n0)*(-2.0)) 1
2 sena
2 end
2 end : ) 7 % % [ i3 % E3
£
% e = loglog(SpaFre, iso_table(l,:), SpaFre, iso_table(2,:), Spafre, iso_ctable(3,:), Spafre, iso_table -
Session Information thotd o Classification of surface roughness by ISO
Command Hstory | Verable Erowser abel('Spatial Frequency (cycle/m)');
Name Value Type abel ("PSD (m*2/cycle/m))');
Apl crel(b2500>  mlrx 1 2500] tle('Classification of surface roughness by 1S0');
® 150_css D song ((5e-3 1e11);
@ hx <matrix(1x2501)>  matrx [1x 2501) viim([le-8 1e0]):
on <matrix(1x2500)>  matrx [1x 2500] N
@ phi <matrix(1x2500)>  matrx [1x 2500) TEXE(£.25, 0.375, 'AY):
@ x <matrix(1x2501)>  matrx [1x 2501) Texc(.25, 0.455, 'Bl); £
@c <mat(1x279)> et [1x 278] cexe(Eias, 0550, e <
© PSD  amatn(b278)>  matnc[1x278) cexe(Ei2s, 0505 D g
of amatix(278> et [1x278] L Ey E
@ lambda  <matix(b278)>  matrx [1x 278] text(4.25, 0.830, 'G'): g
©a ma(h278)  mat[1x278] cexs(4.25, 0.910, 'E'); <
®8 rumber [ ena 5
®L 250 rumber 5
@ 2500 number $150_e605_Class_Plot (): -
®ve 0 rumber E
® WAITE_. fase logica
® s 16BIEIIATIS rumber
® i rumber .
or= Programming e :
@ n0 01 number Lo 20
< ec'na ' =='m e = =T welr e
23 <
Nams = Unknoun function: Fftshift in function psd 1D at line nusber 70 in file psd 10.onl
’ ISO Classification
<[ > v
Q| v| L Net 1 Previous O HohigtAl [ MatchCase ¥ 52

[Compose Modeling]
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Elevation[mm)]

Truck Ride Comfort Analysis

4. Ride Comfort Analysis
2) Input
@ ISO Road Profiles for Simulation

ISO Class A (h,,,,= £15mm) : very good
ISO Class B (hy,,x= £25mm) : good

ISO Class C (h,,,= £50mm) : average
ISO Class D (hy,,,= £100mm) : poor

== (Class A ====Class B e===C(Class C e===Class D

120
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20

-20

-40

-60

-80

50

100 150 200 250
Distance[m]
[Road Profile for Simulation]

Classification of surface roughness by SO

Classifiation of surface roughness by ISO

£1 01 431 1t $ 1t

58

29t 13 8% B
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Truck Ride Comfort Analysis

4. Ride Comfort Analysis
3) Perception

(1 IS0 2631 (Evaluation of Human Exposure to Whole-Body Vibration)

— The entire body vibration exposure limits for the horizontal and vertical vibrations
established by using the experimental results of human body vibration

— The vibration acceleration and the exposure time vary depending on the frequency.

—  Critical Frequency :

4~8 Hz(Vertical), 1~2 Hz(Longitudinal, Lateral)

EIEHHSXSENE
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Truck Ride Comfort Analysis

4. Ride Comfort Analysis
3) Perception

@ IS0 2631 Comfort Graph by Compose
— Ride comfort evaluation

— PSD and RMS values for each frequency are calculated with acceleration output value and
calculate ISO 2631 Comfort Graph to evaluate Ride Comfort

— ISO Road Class, Velocity standards need to be established for vehicle types(Dump, Cargo,

Tractor)

* 1/3 octave frequency bands

£,=089f f,=32f=126f=1.12f,

* PSD in each band
&E('Z'E)E S‘z(dﬁ):sz(uﬁ}{ﬂ _fi)

5. + 5.
1 z(.fc}z z(uﬁ}(ﬁ_fﬂ)
* RMS acceleration in each band

a. = JM(?)

* RMS weighted acceleration

an{zw.-a.ﬂ%

T

[ISO 2631 Equations]

% Whesl center frequenciss...

whze = [.1 .125 .16 .2 .25 .315 .4 .5 .63 .8 1. 1.25 1.6, ...

) MS Vertical Acceleration - ISO D, 60kmi

2 2.5 3.15 45 6.3 8 10 12.5 16 20 25 31.5 40 50 &3 80]: 1E+00-
% upper and lower fregquency bands..
f1 = .89%%whzc;
£2 = 1.12*whzc;

SE-01

% calculats IS0 2631 fatigue boundsriss
% wo is vector of center frequencies of 1/3 octave bands, Hz —
we = [.1, 1, 1.25, 1.6, 2, 2.5, 3.15, 4, 5, 6.3, &, 10, 12.5, 18, 20, 25, 31 @ 1E-014

4 IS0 2621 2.5 hr fatigue boundary in m/s*Z (VERTICAL ACCEL)
fat25FV = [4.284, 1.4, 1.26, 1.12, 1, .9, .8, .71, .71, .71, .71, ...
.9, 1.12, 1.4, 1.8, 2.24, 2.8, 3.55, 4.5, 5.6, 7.11:

SE-02

B
% IS0 2631 2.5 hr comfort boundary in g's (VERTICAL)

# 1E-02
comf25 = (fat25FV/3.15)/9.81;

SE-03

% comff 1s the B hour reduced comfort boundary in g's
comf8 = comf25/2.254;

% ISO standard weights for vertical acceleration

RMS Vertical Acceleration [g

wgtV = [.0312, .0486, .079, .121, .182, .2&3, .352, .418, .453, 477, ...
.482, .484, .494, .531, .631, .804, .2967, 1.039, 1.054, 1.036,... 1E-03+
.988, .902, .76€8, .636, .513, .405, .31%, .246, .186, .132]:

) SE-04q
for 1 = 8:length(whzc)
ii = find((F >= f1(i)) & (F <= £2(i))):
BM5 (1) = =grt(trapz(F(11), P(11)))s
end

———— |50 2.5 hr Comfort

BASE

% veighted rms acceleration values
wgtrms = RMS.*wgtV;

WQtrms2 = wgtrms.“2;

[Compose - ISO 2631]

E-04
1E-01

SEL01 1E<00 SE<00 1E+01 SE+01 1E+0

Frequency [Hz]

[RMS Results]
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Truck Ride Comfort Analysis

5. Quarter Car Model
1) Quarter Car
(@ Definition

— Two-degree-of-freedom model that can adequately express vertical motion of sprung mass
and unsprung mass for road excitation

— Evaluation of suspension parameters effect on ride frequency
— Natural Frequency : 1~2 Hz(Sprung Mass), 10Hz(Unsprung Mass)

@ Equations of Motion

Egi M
dgl] =5

e

wp T

mﬁw=FT_FS_FD_mg

Suspension Forces
Wheel Load

Fs = F§ + cs(zw — 2¢), Fp = ds(2w — 2¢), Fr = Fr + cr(2g — zy)

where, zp :theirregularities of the road
Cs : the stiffness of the suspension
ds : the damping of the suspension
cr : the stiffness of the tire

TATA DAEWOO 11
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Truck Ride Comfort Analysis

5. Quarter Car Model

2) Compose vs. MotionSolve 9 °
(@ Correlation between Compose and MotionSolve

—  Comparison of sprung mass acceleration and FFT

for the road excitation : : 3 o

[MotionSolve Modeling & Result]

"o

@ Bump Road : Compose and MotionSolve results are well matched

Road Profile Chassis Vertical Acceleration FFT
100 10000 a5
‘Composa Compose
90+ 8000 MatianSalva MotionSolve
.
oo 6000
40001 &1
Ky ﬁ
— <
E O 20001 5_
E &0 E
— [=t]
= E T
< = 0 3
o c =
= 5 o = 4
o o o
= o 2000 £
'a [
© 40 2 <<
° S -a000] 3
Q
30 <
5000
2
20 -B00H
1
1 -10000-
0 . : : . . : . -12000 . . : . . . . o ; , , : : , , , ,
0.00 005 010 015 020 025 030 035 04 0.00 005 010 015 020 025 030 035 04 0 & 10 15 20 325 30 35 40 45 50
Time [8] Time [s] Frequency [Hz]
i
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Truck Ride Comfort Analysis

6. Half Car Model
1) Half Car
@ Definition
—  Four degree-of-freedom model that can express pitch motion
— Sprung Mass®2| Bounce Motion, Pitch Motion, Unsprung Mass(Front, Rear)2| Bounce Motion

— To reduce pitch motion, the spring rate and natural frequency of the front must be slightly
smaller than rear.
— The optimum ratio depends on the wheelbase, average speed, and road wavelength

@ Equations of Motion

. an B
Ofc = —a1Fy + ayF;, MyZyy = —Fy + Fry —myg

Suspension Forces
Wheel Load

F§y
/—-A-—\
az . . -

Fy=Mg + cs1lza1 — (zc — a1B)] + dsa[2a1 — (2¢ — a1fc)]
aq + as

F, =Mg T a + cs2(2a2 — (z¢ + azfc)] + ds2 [ZAZ - (Zc + azﬁc)]
1t az
—

0
FSZ

_ -0 _ 50
Fri = Fg) + myg + cr1(2Zr1 — Za1), Fr2 = Fs3 + mag + c12(Zg2 — Za3)

TATA DAEWOO 13
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Truck Ride Comfort Analysis

del

6. Half Car Model o —
2) Compose vs. MotionSolve

z

-
[MotionSolve Modeling & Result]

@ Bump Road
: Compose and MotionSolve results match. o o
i

Road Profile Body Vertical Acc. Body Pitch Acc. Wheel load FFT
100 - - A000- 400 5000 25
Front Compose Front Compose
Resr MotionSolve Resr MotionSolve
G0 At 1 1 * 5000+ 237
3000+ 2004
a0+ 4000+ 2.0
2000
70 = = 3000+ 1,
—_ < ﬁn
E £ 1000 5
E, 80 £ b5 2000+ o 1
= E o, 10 = =
5 c N\ c = 2
= =] =
E 50+ g 0 v g g 1000+ =3 1.34
o s K] =@ 0 1.0
l.'Eo 2 1000 2
2 <
30+ 1004 1000 0.8
-2000+
20 =2000 0.5
-3000+ -2001
104 -3000+ 0.3
0 T T T T T T T 4000 T T T T T T T =300 T T T T T T T —4000- T T T T T T T 0.0- T T T T T T T T T
o0 01 02 03 04 05 06 07 08 00 01 02 03 04 05 085 07 08 00 01 02 03 04 05 06 07 08 o0 01 02 03 04 05 06 07 08 5 10 15 20 25 30 35 40 45 50
Time [s] Time [s] Time [s] Time [s] Frequency [Hz]
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Truck Ride Comfort Analysis

7. Full Vehicle Model
1) Vehicle Model : HCV(Heavy-duty Commercial Vehicle), 10x4 Cargo

2) Road Simulator : 10 Post Shaker modeling which is possible for bump and ISO road excitation

10 Post Road Simulator

E£Q/70000646 SeatBack_Acc- (on Ground Body) - ACC

—— Aoz

Full Vehicle Dynamic Model

L\Ul| UEJ H‘ H “‘I“l‘l_.t‘w, |
| I

3 2 4 6 8 10 12 14 16

0
on 0z 04 06 0.8 10 12 14
KA

A
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Truck Ride Comfort Analysis

7. Full Vehicle Model
3) Bump Road Results

CAB acceleration FFT results (empty and loaded condition) for bump height 75mm and 100mm

Unladen, 75mm Unladen, 100mm Laden, 75mm Laden, 100mm
GO0 700 GO0 800
AZ AZ A7
— A — A 7004 —
500
& = & 007
<Ll'.! <U1 4DD <Ln
IS Z £ 50
£ £ £
15kph S 5 300 S am0
Skph | = £ 5
o & 5
e L 2 300
& & 200 &
[&] L&) L&)
by T < s
100
100+
0 0 ! :
o 1 ? 3 4 5 & 7 & 9 w| o 1 2 3 4 5 & 7 & 4 1w o 1 2z 3 4 5 & 7 & 4§ 10 0 1 2 3 4 &5 & 8 4 10
Fraq [Hz] Freq [Hz] Freq [Hz] Freq[Hz]
1400 1600 1200 1400
AZ AZ A7 AZ
| 1400 —_—  — |
1200 . 1200
— — 1200 = —
S 1000 N o S 1o0n
1w & 2 am £
£ £ 1000 £ IS
£, 00 E £ £, qoo
30kph |2 S o) S s 5
g 600 g g g 500
e 2 oo o o
400+ 400+
£ < 0 4 By
200
200+ 2001 2004
0 — i 0 0 i ;
01 2 3 4 5 & 7 & 9 10 o1 2 3 4 5 & 7 & 9 10 0 1 2 3 4 & & g 8 10 4 5 8 8 10
Freq[Hz] Freq [Hz] Fraq [Hz] Freq [Hz]
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Truck Ride Comfort Analysis

% ISO Road Simulation [Animation]
» Empty vehicle, 60km/h, Class B & D

1. MS Model 1. MS Model
Transient : Time = 0.000000 : Frame 1 Transient : Time = 0.000000 : Frame 1

Class B Class D

TATA DAEWOO 17
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Truck Ride Comfort Analysis

7. Full Vehicle Model
4) ISO Road Results
) ISO Class A~D

— As the road grade goes from A to D, the driver's seat acceleration value increases

Class A Class B Class C Class D
2500 2500
ACCK ACCK
2000 ACCY 2000 ACCY
1500 ACCZ 1500 ACCZ
S s s S
£ 1000 £ 10004 £ £
@  ROD4q @ 5004 K] a
[ar] @ @ i)
(o] Q Q (o]
4 4 4 <
2 -5001 < -5001 g g
2 1000 2 1000 - &
-1500 -1500- -
-20001 -2000-
-2500 r - ; y ; -2500 r - ; v ; , ; - v ;
] E 10 15 20 25 30 ] E 10 15 20 25 3D ] E 10 15 20 25 30
Tirne Tirne Tirne Tirme
250 250 250 250
AZ AZ AZ AZ
2251 — A 2251 — A 2251 — A 2251 —
2004 2004 2004 2004
sy s s oL 17s]
§ 1504 § 1504 § 1504 § 1504
525 FERES FERES 5 1251
m ] ] m
B 100 3 100 3 100 & 1001
) ) ) I
L&) L&) L&) L&)
g 75 g 75 g 75 g 5
504 50 50 501
251 25 25 25
0+ ] ] ]
0 2 4 6 & 1012 14 16 18 20 0 2 4 6 & 1012 14 16 18 20 2 4 B 8 10 12 14 16 18 20 0 2 4 6 & 1012 14 16 13 20
Freq [Hz] Freq [Hz] Freq [Hz] Freq [Hz]

[CAB acceleration for road classes, FFT results]
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Truck Ride Comfort Analysis

7. Full Vehicle Model
4) ISO Road Results

(2 CAB acceleration FFT results(empty and loaded condition) for ISO Road B, D class

Unladen, ISO B

Unladen, ISO D

Laden, ISO B

Laden, ISO D

a0

250

AZ AZ AZ
4004 —_— A 20 — 225 — X
350 200
E'T STBD =
E o w178
= EE0 =
E.z50 £ 150
o [ c
30kph 2 540 S
P T 2004 = =
& = T 100
& 1504 g ¥ T
< £ g
1001 el
]
504 10
T o T T
4 5 B 7 g 9 1 i} 1 2 3 4 [ B
Freq [Hz] Freq [Hz] Freq[Hz]
350 1000 250
AZ AZ
ann I
3001 A A 225
800 200
E;zsn- g 700 175
= = 2
£ 200 E & E,150
oy
60kph 2 S 500 5125
T 150 o o
@ & 400 & 100
[a5) [ai] o)
[&] (] (]
%mg- % 300 2 75
200 50
504
100 25
0+ 0 : il ! ] ! . !
0 1 2 3 4 & 8 9 10 o 1 2 3 4 5 & 7 & 9 1 0o 1 2 3 4 &5 B
Freg [Hz] Freq [Hz] Freq [Hz] Freq [Hz]
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Truck Ride Comfort Analysis

8. Ride Comfort for Full Vehicle
1) Design Change
(1 CAB Floor Acceleration(Az)

each frequency.

In the design change (ALT 1, 2) review, the difference in the acceleration results are differ for

— It is difficult to evaluate the ride comfort only by the FFT result

r-a

i

=
n

ra

=

=
n

—

m

=
n

300

BASE, IS0 B, 90km/h
ALT 1,130 B, 90km/h 80
ALT 2,180 B, 90km/h

7004

")

£ GO0

i,

-= 5004

Acceleration
(W5} I=
= =
g _&

ra

=

=
n

1004

BASE, IS0 D, 60km/h
ALT 11200, 60km/h
ALT 2 1300, 60km/h

Frequency(Hz)

[CAB Floor Acceleration(Az) — ISO B, 90km/h]

Frequency(Hz)

[CAB Floor Acceleration(Az) — ISO D, 60km/h]

TATA DAEWOO
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RMS Vertical Acceleration [g's]

Truck Ride Comfort Analysis

8. Ride Comfort for Full Vehicle
1) Design Change

@ Ride comfort evaluation (ISO 2631 Standard)

— The acceleration RMS(root mean square) value is weighted by frequency and the result is
evaluated. (Comfort time by the frequency differs depending on human body)

— ISO B road, 90km/h : 8hr Comfort line is satisfied.
— ISO D road, 60km/h : For 1Hz~3Hz frequency range, 2hr Comfort line is almost satisfied.

RMS Vertical Acceleration -1SO B, 90km/h

1E+00-

SE-014

BASE

TE-01

—— e |50 2.5 hr Comfort

SE-024

TE-02+

SE-02

1E-03

SE-04

E-04 T T T T 1
1E-01 SE-01 1E+00 SE+00 1E+01 SE+01

Frequency [Hz]
[ISO 2631 Vibration Standard— ISO B, 90km/h]

1E+

RMS Vertical Acceleration [g's]

1E+00

RMSE Vertical Acceleration - 1S0 D, 60km/h

SE-014

1E-01+
SE-024

1E-02+
SE-03

1E-03+

SE-04+

1E-04

e e e |§00 2.5 i Comifiort
BASE
ATt

]
———
——
-
—_
L S

1E-01 SE. 1E<00 SE<00  1E+01 SE+D1  1E+D2

Frequency [Hz]
[ISO 2631 Vibration Standard— ISO D, 60km/h]
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Truck Ride Comfort Analysis

* Golden Car : U.S.A road roughness measuring standard
8. Ride Comfort for Full Vehicle Reference Quarter Car Model at International Roughness Index(IRI)

2) Evaluation stadard
» IS0 2631

— It is necessary to establish criteria for evaluating the ride quality of each vehicle grade(Cargo,
dump, tractor, etc.) for ISO road rating, vehicle speed, Comfort diagram (8hr, 2.5hr, 1hr ...)
(ex : Golden Car")

2 Suspension Performance
— Vibration Isolation(Transmissibility Ratio), Suspension Travel(Rattle Space), Road Holding

Chassis RMS Vertical Acceleration

1E+00

Golden Car | Sprung = - —

Parameters Mass: mg

MotionSolve
—

-

-
Lo
o
S

SE-02

1E-02-

5E-031

RMS Vertical Acceleration [g's]

1E-04 T T T T T
1E-01 SE-01 1E+00 SE+00 1E+01 SE+01 1E+02

Frequency [Hz]
[Golden Car Parameters] [ISO 2631 Standard — Golden Car vs. Truck(ISO D, 60km/h)]
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Truck Ride Comfort Analysis

9. Conclusion
1) Ride comfort analysis modeling
(» Modeling the road excitation and vehicle using Compose and MotionSolve
2 IS0 8608 road implemented with Compose is used as input of MotionSolve and Compose
vehicle model
3@ Quarter Car, Half Car Model Correlation (Compose vs. MotionSolve)

2) Ride comfort evalulation
(1 IS0 2631 Vibration Standard Graph Modeling by Compose

2 MotionSolve analysis result (Output acceleration) are imported into Compose model and
evaluating ride comfort MotionSolve

— Update required to draw ISO 2631 Graph (Compose) from HyperGraph

# R/S Sine Sweep Test

10. Next plan
1) Establishment criteria for ride comfort
— Vehicle-specific criteria for ISO road classes and vehicle velocity
2) Vehicle Correlation
— Road simulator test using test equipment and analysis correlation
3) Suspension Parameter Optimization
— Vibration Isolation, Suspension Travel, Road Holding

T~
[R/S TEST]
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