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What Is Powertrain Matehing?

Selecting the rghtengine and geanngifor

a given application

ArNot just-performance, but:giving the-driver
the expected response to pedal inputs

Injautomotive-applications aelves deeper

Into transmission shift-schedules as fuel

economy IS heavily impacted



A little side; story
o
get youin therigntmindset

wWhich lllustrates: the difference
between
motorneads anc everyone else



The Story of
POWEr

and the Power Paradigim

(the early/life-of Electronic Throtiie-Control at Chrysier)



The Beginning

7

Driver s Pedal

DiVer pushes on Pedal to meove veniele

Pedal formerly known as Gas Pedal,-and
nefore that, Accelerator Pedal




Driver Intent

Driver Intent:Relates to Pedal

Position
Speed up

a lot

Speed up
a little

Maintair

speed| Foot off Floored
Pedal

Slow

down| Pedal Position




Driver Intent

Drver Intentisessentially/acceleration
ate (+-00-)

Sinee peaal position IS refated to driver
intent; pedal positionisrelated to desired
Vehicle aceeleration.



Acceleration Relates to Pedal osition

Foot off Floored
Pedal

Vehicle Acceleration

| Pedal Position



\/ehicle Acceleration

Ne wit:-o:n-0s . -FI r st L aw
F=ma

\/ehicle mass IS constant(ignoring fuel

lsage, washer solvent spray, and any fiuid
leaks)

S0, FOree IS proportional to
acceleration



Force Relates to Pedal Position

Foot off Floored

Pedal

Force Applied to Vehicle

Pedal Position



Where Does the Force Come From?

Engine produces some torque, at a

Speed
TengineWengine

TransmissIion:
Ttrans= (Tenging(ntrans)

~ Wengine
WArans =

Ntrans

lgnoring Losses, of Course



Where Does the Force Come From?
Axle;
Taxe = (Ttrans)(naxle) (Tenglng(ntrans)(naxle)

e :Wtrans: Wengine
5 Naxle (ntran s)(naxl e)

Ignoring Losses, of Course



Where Does the Force Come From?

Tire:
(Taxle) (Tenging(ntrans)(naxle)
Fvehicle= A ; 7 e I . g3
alireDiameterQ alireDiameterQ
o> O x O
C 2 - C 2 -
ATireDiameter
V vehicle= (Waxle)% 8
C 2 -~

Ignoring Losses, of Course

Interesting, butnot the-end:of the Story.



Where Does the Force Come From?

Note:
Tengineb Ttransb Taxle

Wengine, Wtrans, Waxle



Where Does the Force Come From?

Power the rate at:which work1s:done:
ArPOWEr IS Foree times Velocity (linear)

Power= (FOI’C@(VGIOCity )

=(FIV)

ArPower IS Torgue times Rotational Speed
(rotary)

Power= (Torque)(RotationalSpeed

=(T)w)



Where Does the Force Come From?

Engine procduces power

Pengine= (Tenging(Wenging



Where Does the Force Come From?

Transmission:
Ptrans= (Ttrans)(Wtrans)

[(Tengln;(ntrans) eWenglneﬂ

g [Ntrans H
o (Tenging(Wenging

Pirans= Pengine

Ignoring Losses, of Course



Where Does the Force Come From?

Axle:
Paxie = (T axl e) (Waxl e)

[(Ttrans)(naxle) EAGERD

EHMeH
— (Ttran s)(Wtran s)

Paxie = Prrans= Pengine

Ignoring Losses, of Course



Where Does the Force Come From?

TIre:
Puehicle= (Fvehicle)(Vvehiclg

5 Taxle 2( aTlre Diameter 88
aTireDiameter § 2 :
22 O e ~U
¢ ‘ &

= (T ax| e) (Waxl e)

Pvehicle= Paxie = Ptrans= Pengine

Ignoring Losses, of Course



Where Does the Force Come From?

Power IS conserved;

POWER IS ABSOLUIE

Torgue Is relative (depends on gear
ratio)

Ignoring Losses, of Course



