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Drivlina - Reglering

Reglera rotationshastigheter och moment

Engine Clutch
l l Drive shaft —»
Final drive
Transmission Propeller shaft

G

Varfor ar det inte enkelt?
—Matningar illustrerar svarigheter

Innehallsforteckning

Drivlinereglering — Allmanna kommentarer
Motiverande exempel
Motiverande exempel med P-regulator

Drivlina - Reglering

Viktiga tillampningar

» driveline speed control (farthallning)

» driveline control for gear shifting
(" automatvaxling” med motorstyrning)

» driveline control for driveability in transients
(drivline reglering for kdrbarhet i transienter)

En annan matning
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Fran vaxellage till neutrallage
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Matsignal
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Cm (010)
Cy =
Prestanda variabel z
z= Mx+ Du



Gear 1 and 0,-feedback Gear 1 and 0,,-feedback
6 6
4 % 4 e
2 2
=3 =
g L g
£ 0 - g 0fo- -
2 -2
. ¢ . .
6 -6
-10 -5 0 -10 -5 0
Gear 8 and f,-feedback Gear 8 and 0,,-feedback
15 15
10 x 10 D
5 s 5
g g
EC o g0 >
. -8
s -5
~10 ~ -10 .
15 -15
-20 -10 0 -20 -10 0
Real Real

Rotort, P-reglering fran motorvarvtal och hjulvarvtal:
over — vaxel 1, under — vaxel 8. Kryss oppna systemets poler.
P-reglering av hjulvarvtalet kan ge instabilt system.

Innehallsforteckning

Drivlinereglering — Hastighetsreglering
Tillstdndsaterkoppling
Aktiv dampning
Stationart fel
Experiment
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Anvand torsionsmodellen
Om Ow

My — Mg rwm(cn + gsin(a))

Im + Je/iE + Jr ) i2i2 Jw + mr?
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Hur var det nu man gjorde mer anvancerad reglering an
P-reglering?

Med

u= Mm - Mfr:m

tillstandsrepresentation

x = Ax+Bu+HI (1)

P-Reglering — resultat
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Stegsvar for system reglerade med P-regulator olika aterkopplings
signaler.
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Reglera rotationshastigheter och moment
Tillampningar:
-hastighetsreglering
-vaxlingsreglering
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F, aterkoppling “placering av poler”
F, framkoppling “servoegenskaper”
Drivlina - Reglering
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Tillstandaterkoppling
u = lor— KX (5)
K. ar tillstandaterkopplingsmatrisen

Kalman-filter )
% =A%+ Bu+ Ke(y — CX) (6)

K¢ ar Kalmanforstarkningsmatrisen.
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Fungerar Aktiv dampning?
| sa fall: Hur?

Jamfér med klassisk RQV

u=ug+ Kp(ri — 0pm) (7)
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Man kan trimma stationara felet
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Stationara felet skiljt fran noll kan vara intressant for korkanslans
skull.
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Ytterligare motoregenskaper som ar viktiga i ett verkligt fall.

Maximum torque limiter

Diesel smoke limiter If the turbo pressure is low and a high engine
torque is demanded, diesel smoke emissions will
increase to an unacceptable level.

Transfer function from fuel to engine

Engine friction The engine output torque transferred to the clutch
is equal to the engine torque (the torque resulting
from the explosions) subtracted by the engine
internal friction.
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Repetition av Reglerteknik
Man kan placera polerna

Placera polerna sd att dynamiken blir val dampad

Regulatorn skoter da detta
Aktiv ddmpning
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Ja, det fungerar
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Jamforelse vid ungefar samma snabbhet.

Faltforsok — The real thing
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Drivlinereglering - Moment
Vaxlingsforlopp
Avslutande kommentarer
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— Traditional RQV (streckad).
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Reglera moment
Driveline control for gear shifting
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Vaxlingsforlopp
Start of Neutral gear New gear Control passed
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Control Criterion
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Vad betyder de tva termerna?
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"Unconstrained active damping.”
Oscillationerna dampas med orealistisk styrsignal. Hastigheten
minskar.

Automatic Gear Shifting in Heavy Trucks

Automatic transmission This approach is seldom used for the
heaviest trucks, due to expensive transmissions and
problems with short life time. Another drawback is
the efficiency loss compared to manual transmissions.

Manual transmission and automatic clutch A quite common
approach, which needs an automatic clutch system.
This system has to be made robust against clutch
wear.

Gear shifting by engine control With this approach the automatic
clutch is replaced by engine control, realizing a
virtual clutch. The only addition needed to a
standard manual transmission is an actuator to move
the gear lever. Lower cost and higher efficiency
characterize this solution.
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Transmission

Ju

M,

(28

Input shaft Output shaft
Simplified model of the transmission with two cogwheels with
conversion ratio i;. The torque transmitted between the cogwheels
is the transmission torque, z.

—Jamfor “Enkelt exempel”
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Vad betyder forsta termen?
Unconstrained Active Damping

u=—-D"1Mx (10)

z = 0 is guaranteed.
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Vad betyder andra termen? (u — ugpir)?
Gear-Shift Condition

U = Ushie (11)

z = 0 ur stelkroppsantagande
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Control the gear-shift condition.

Styrsignalen far ned momentet men oscillationer i drivlinan.

vanta.
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Kombinationen
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Hur valjer man n?

Maste

Verifiering - |

Transmission-torque controller, solving the gear-shift criterion.

Uppnabar styrsignal, och aktiv dampning av oscillationerna.

Verifiering -
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Faltforsok med aktiv dampning.
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Foljetongen fortsatter
Enkelt exempel
Illustrerar foljande viktiga idéer:
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Faltforsok — Exciterar dynamiken och kopplar sedan in regulatorn.

Oscillationerna dampas ut.
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Forstdr ni nu denna figur?
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likhet mellan olika utsignaler

skillnad mellan olika utsignaler

forenklat principstudium av poler och nollstallen

momentmodellering

mojliga forkortningar
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