Auto soidusujuvus

Vedrustuse diinaamika




Moisteld

Soidusujuvus- auto omadus liikuda etteantud kiirustel ebatasastel
teedel ilma kere olulise ja soitjatele ebamugava vonkumiseta

Eristatakse:

* sOidusujuvusega seotud vonkumisi, mille sagedus on alla 4 Hz

«.ratta vibratsioone, mille sagedus on ule 4 Hz.

Soidusujuvust tunnetatakse peamiselt Glakehale mojuvate kiirenduste néol,
mille puhul on oluline et mugava enesetunde tagab vonkesagedus f=1...4 Hz.

Oluline on ka vOngete kiirenduse muutumise Kiirus, mis peab jdama alla 25
m/s3.
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Moisteld

The bottom should be placed as close
as possible to the seat-hack. The gap
batween the seat and the pedals should
be so located that the leg remains
slightly hent when the pedals are
completaly depressed.

The shoulders should be as close as
possible to the seat-hack. The inclination
of the seat-back should be such that the

}steering wheal can be easily controlled
with the arms remaining slightly bant.
The shoulders should be able to remain
in contact with the seat back when tha
steering wheeal iz being turned.

Tha =eat haight should he sat as high as
possibla. This will give the drivar vision
to all sides of the wehicle as well as
zight of all instrumentz that display
information.

The seat platform should be arranged
20 that the pedals can be oasily
depressed. The thighs should not exert
too much pressure on the seat cushion.
Enzure that the angle of inclination of
the back is satisfactory before starting.

Adjust the front of the seat
(forward soat extension) so that
tha thighs are supportad almost to
the knees. Rule of thumb: There
should be space for two or three
fingers batween the front of the
soat pad and the leg hehind the
knea.

The RECARD aimatik is correctly
adjusted when the spinal column
adopts its natural shapa.

The =seat should be located later-
ally =0 that the upper torso is
comfortably located latarally with-
out the need to draw in the ams

- The upper edge of the head

restraint should be adjusted =o
that it iz level with the top of the
head. Note: The distance from the
head should be about 2 cm.

Vonkumiste tajumist sditja poolt mojutab isteasend ja istme eripara
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MaOisteid
Auto vedrustamata massi hulka kuuluvad: ratta ja rattarummu
mass, rattarummu kiljes olevate pidurimehhanismide mass
ning soOltuva vedrustuse puhul esisilla tala ja tagasild koos
peaulekande ja diferentsiaaliga.
Auto vedrustatud massi hulka kuuluvad auto kere koos koigi

sinna kilge kinnitatud detailidega, valjaarvatud vedrustuse
detailid

@ \\ vedrustatud mass

=
~:-:-\‘:-:<\ “

vedrustamata mass

Pool vedrustuse hoobade ja elastsete elementide massist ning veovolli  (-de) massist
kuulub vedrustatud massi hulka, ja teine pool vedrustamata massi hulka.
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MoOisteid

Erinevate vedrustuse tutpide moju
vedrustatud ja vedrustamata massi jaotusele

Tadp Vedrustamata | Vedrustatud
mass (%) mass (%)

Soéltumatu, keerdvedrude ja 13 87
seesmise piduripaigutusega

DeDion, keerdvedrude ja 15 85
seesmise piduripaigutusega

Soéltumatu keerdvedrudega 18 82
Kiikuv sild, keerdvedrud 18 82
DeDion, keervedrud 20 80
Jaik sild, keerdvedrud 22 /8
Jaik sild, lehtvedrud 26 74
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MoOisteid

Pikivonkumised: Nurkvonkumised:
Sz hiiplemine; ax ootsumine;
Sx tdmblemine: ay nooklemine;
Sy kodikumine: az vibamine
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MoOisteid

Lihtne vOnkesusteem:

1 _
rattale langev mass
MiBoforr
Phase {degrees)

vedru jaikus - —® ' ‘
; Cf arr -360 -270 A -90 90 1 270 0
Ve 41
o\ 2
Omavonkesageduse A N
uldvalem m/ \mkg
. 1
) _ Cforr Z .o
Omavonkesagedus Heore =955 ( ) (mm )
HZ-deS ml,En,fDrr_

Tavaautod: nf=1...2 Hz

Voidusdiduautod: nf=3...5 Hz
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Vedru jaikus

Vedru jaikuseks C nimetatakse vedrule mojutava jou F ja
tema pikkusemuutuse Al suhet:

- -
- -

-1, Al

Al

Jadapaigutusega vedruststeemi jaikus Cx

1 1 1
=—+
C, C C,

RO0ppaigutusega vedruststeemi jaikus CX

C C . C

n

Tavakeerdvedru jaikuskarakteristik
on lineaarne.

Muutuva keeru labim6dduga vOi
muutuva sammuga voi muutuva
traadi labimdoduga keerdvedru aga
———— = progresseeruva karakteristikuga.

vedru deformatsioon

edru survejoud

on vedru survejd
on
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Vedru jaikus

Ratta vertikaalkoormuse muutus ebatasasustel liikumisel:

SoOidusujuvuse taset maaravad tegurid on:
» koormuse Umberjaotus

* vedrustuse konstruktsioon

* vedrude thtp ja kinnitusviis

* kummipukside vaandejaikused
e amortisaatorite karakteristikud
* teljevahe

*robbe ees- jataga

* rehvide omadused
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Ulekandetegur
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Ulekandetegur

Ulekandetegur (Motion Ratio MR) naitab vedru v6i amortisaatori
pikenemise ja ratta vertikaalse likumise suhet

vedru pikkuse muutus |, -1,

MR = =
kontaktpinna vertikaal lilkumine  z
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Ulekandetegur

C

IIIIIAI

/

atas — ratta vertikaaljaikus (wheelrate)

C.eqry — VEdru jaikus (spring rate, spring
stiffness)
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Vedrude omavonkesagedused

Vedrude tldpilisi omavonkesageduste vaartuseid:

Tanavasoiduautod: 1...1,5 Hz

Sportautod: 2 Hz
Vormelautod: 3 Hz

Vormelautod kiiretel radadel (aerodtinaamiline
survejoud uletab raskusjoudu): 4..5 Hz
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Jaikuse tunnusjoon

Empty position Permitted wheel load = -
° £
Vedrustuse 51 \ sy = 207 mm / 215
—t - ;
: _ o
jalkuse tunnusjoon: kN < f—hE
50 21z
AF  3.32-16] T 4 ALY A =
Ol = —— = —————— il KSR
As 0.0207 L I's
JE
Cip =826 kNm™ =83 N mm”™ = i s
P E i 80 mm — /‘_lm
o 3
£
= 5, = 115 mm s;=92mm |
Force into the &
compression stop 2
F:=1.617kN = gﬁ
1 — Zero position Sla
2.56 kN o g
|
. H ot
2.61kN ! £l S
o
| SN N
193mm | | 20 40 60 80 100 [120 140 160 mm 200
| So=308 mm | Spring travel s —
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Jaikuse tunnusjoon

Labiloodgipuhvri jaikuse tunnusjoon:

g =8

:

Spring force, F—gm
s 8 & 8
F‘-"""--.

//
—

..-:'--"":'-'":"'#
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Spring travel, s ——=
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Teema 3 <: Vedrustuse diinaamika



Stabilisaatorvarras

Stabilisaatorvarda jaikuse Cs puhul tuleb arvestada tema tlekandeteguriga is:

—

Cs.p = Csllg

is = bla or bdbs

Moju juhitavusele

+ A front-axle-mounted harder anti-roll bar promotes the tendency to understeer
and improves the behaviour when changing lanes.

+ Higher rear axle stabilization means the front-wheel drive vehicle can become
more neutral, whereas the rear-wheel drive vehicle oversteers more.
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Jaikuse tunnusjoon

Soiduauto vertikaalkoormuste muutumine soltuvalt koormatusest

Number of seats 5 Fermissible axie load
Curb weight 1100 kg Front 780 kg
Manufacturer's Fayload 500 kg Rear 850 kg
details Permissible 1600 kg Total 1600 kg
gross weight
State of loading Load Viieight of Axle load Axle load distribution
vehicle
Front FAear Front  Rear
(kg (kg (ka) kgl (%) sy
Ernpty Q 1173 g23  BBO B3N 46.9
2 passengers 136 1304 e82  B17 bZE8 472
2 passengers in front
and 1in rear 204 1377 J05 672 B1.Z 48.8
4 passengers 272 1445 718 727 446 B0.4
b passengers 240 1513 731 782 484 b1.6
Maxirmum load 427 1600 721 879  4h1 B4.9
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Ratta vonkumine

Ratta vonkeslisteem:

VIS ISP ES

vedru jailkus crorr k amortisaator;
Dfarr
‘ I summutustegur
vedrustamata mass M uerr g

rehvi jaikus €tforr é
VI

Ratta omavonkesagedus:

_ PIEC'["'l':"[', forr T Cforr
AUfore = 9.55

) i

ml.U,fnrr

Soovitavad rataste omavonkesagedused sOiduautole:

Front: 7, = 60—80 min™ Erinevus ees ja taga tagab pigem
RL!EII"I.F? — 70-90 min™ huplemise kui nooklemise, mis on
o mugavam soitjal taluda
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Ratta vonkumine

Lihtvonkesusteemi dinaamika:

Litkumist kirjeldav diferentsiaalvorrand

Fx

mX+C X+ kx=F, v § ]
T ¢

Lahendid (kui C=0 ehk summutamata

vOnkumised):

Nihe: X = Xo Sina)-t

Vonkekiirus: x:a)-xocosa)-t=a)-XOSin(a)-t+7Z/2)

Vonkekiirendus | X

—0’ X, -Sinw-t=w’ %, -sin(o-t+7)
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Ratta vonkumine

Keerukamad vonkesusteemid:

m2

k1

[
il

cl rehvi vertikaalsihiline jaikus;

c2 elastse elemendi (vedru jaikus);

k1 amortisaatori summutustegur;

k2 rehvi vertikaalsihiliste vonkumiste :
summutusteguir.

ml

= k2

m2 vedrustatud mass; - §
m1 vedrustamata mass;
1 §

uhe ratta ja kere matemaatiline mudel
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Vongete summutamine

Amortisaatori summutusteguriks /f\\ T T
nimetatakse jOou ja vonkekiiruse o / \ pan / \ ST
SUhet. | §=‘0.1 =02
F 1T ] ]
C — —— N6 /\\J AN\
Vv A
8 | € 0.3 (=04
Kriitiliseks summutusteguriks nrn T
nimetatakse vaartust, mille nri / B
(=05 (=06

puhul vonked sumbuvad kdige
Kiiremini ilma jarelvonketa:

—— ] /[
C P 2‘\ k . m ’ =07 <§=:o.8

y = DISPLACEMENT
o
I

- CIrnt o 0
Summutustegurite suhteks . - /
. /
(damping ratio) nimetatakse: 0 {=09 (=10
§ = v [
C =11 (=12
Crit 0 05 10 15 20 25 05 10 15 20 25
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Vongete summutamine

Amortisaatorite summutustegurite tunnusjooned:

/FD = ko vh
-

Teema3 <«:

VDimas

.FD:kD'IJ'D
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Vongete summutamine

Amortisaatori Ulekandetegur:

— br

 bp cos &p

ID.g
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Vongete summutamine

0.20 - \3222\57

it
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>
w \-..__‘__-.____ =
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————— — —  _ _ _ _ _ _FK=o02s
L=015 ~— T T T T T T ——
0 T T T T T T
0 5.0 10.0 15.0 20.0 25.0 30.0

Frequency, Hz

Vertikaarkiirenduste suurus erinevate summutustegurite suhete
vaartuste korral lihntvonkesltsteemi korral
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Vongete summutamine

5

0.2 1 BODY X

MASS
—I— Cm

km
UNSPRUNG _T Y
SS

0.1 A

rms Vertical Acceleration

0 5.0 10.0 15.0 20.0 25.0 30.0

Frequency, Hz

Vertikaarkiirenduste suurus erinevate summutustegurite suhete
vaartuste korral vedrustamata massi arvestava vonkesitisteemi korral
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Vongete summutamine

Sile asfaltkate Ebatasane teekate

Body acceleration

0.3} Front body acceleration

Front body
Front body acceleration

acceleration

. Desirable
o e damping —_
s 0ol  coefficient 28 50 -
T ® ’ ol Desirable damping
g - / g s coefficient (to compromise
g 2 ‘g g ride and handling)
23 °F
3 E Tire - ground 5% '/R b
S contact rate /7 o2 / ear body
r g 1000 ------=--=q9------------ 7 o5 X /' acceleration
29 o 08 \.  Tire- ground )
F o —-" Rearboc =+ 100 | 10F \  contactrate _| - ---£---
L T L=’ accelerat & ..___:;k_,,-«—*' /
. NS~ /s
_______ _4 Load fluctuation rate R
0 | | T —— = — T e ———-
0.01 0.02 0.04 01 02 04 1 2 Load fluctuation rate
Damping coefficient (kN-s / m) 0 0 , ‘ X J !
0.1 0.2 0.4 1 2 4

Damping coefficient (kN-s / m)

Ratta vertikaalkoormuse muutustegur ja kere kiirendused erinevatel
teekatetel K -
R = rehv O

(m,+m,)g
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Vongete summutamine

| |
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Damping velocity

Seadistatav voidus6idu amortisaator ja selle tunnusjooned
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