The Inner Workings of Tesla Vehicles

By Tanner Tracht for Principles of Engineering 5/11/21



This presentation will cover the different working parts of
Tesla Electric Vehicles: the Body, Chassis, Motor, and
Batteries.
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Brief History of Tesla Models



Brief History of Tesla  cesmmmmri o m——

e Teslafirstintroduced the Model S SRt =S L R % PR ~1!¢lﬂ

in 2012. Since then, it has won
numerous awards such as Motor
Trend'’s Ultimate Car of the Year.

e The Model S has never been
redesigned, however, it has seen
significant development over the
last nine years.




The First Years

e  After the hype of the Model S
died off, the Tesla Model S
P85+ was released as the
top-of-the-line Tesla in 2013 as
part of the +$3,500 extras
package.

e The P85+ was a more powerful
Model S. The Model S with a
60-kWh battery has a zero-to-60
time of 5.9 seconds and packed
a top speed of 120 mph. The
P85+ accelerated to 60 mph in
4.2 seconds with a top speed of
129.9 mph.

Image Credit: Business Insider
https://www.businessinsider.com/tesla-model-s-every-major-change-2019-8#:~:text=

Tesla%20first%20introduced%20the%20Model first%20iteration%200f%20the%20car



https://www.businessinsider.com/tesla-model-s-every-major-change-2019-8#:~:text=Tesla%20first%20introduced%20the%20Model,first%20iteration%20of%20the%20car
https://www.businessinsider.com/tesla-model-s-every-major-change-2019-8#:~:text=Tesla%20first%20introduced%20the%20Model,first%20iteration%20of%20the%20car

Autopilot

e Tesla's Autopilot/Driver Assist
was introduced in 2014 as an
add-on.

e By the end of the year, all the
Teslas had the parts needed to
use autopilot, and could be
activated for an extra fee.

Image Credit: Business Insider
https://www.businessinsider.com/tesla-model-s-every-major-change-2019-8#:~:text=Tesla

%20first%20introduced%20the%20Model first%20iteration%200f%20the%20car



https://www.businessinsider.com/tesla-model-s-every-major-change-2019-8#:~:text=Tesla%20first%20introduced%20the%20Model,first%20iteration%20of%20the%20car
https://www.businessinsider.com/tesla-model-s-every-major-change-2019-8#:~:text=Tesla%20first%20introduced%20the%20Model,first%20iteration%20of%20the%20car

Going Ludicrous

e The Ludicrous package was
first introduced for the Model S
P90D in 2015.

e The new Ludicrous Mode
reduced the zero-to-60 time
from 3.1 seconds to 2.8
seconds, according to Motor
Trend. This option cost $10,000,
and was only available for the
new top-of-the-line P9OD.

Image credit: Business Insider
https://www.businessinsider.com/tesla-model-s-every-major-change-2019-8#:~:text=

Tesla%20first%20introduced%20the%20Model first%20iteration%200f%20the%20car



https://www.motortrend.com/cars/tesla/model-s/2015/2015-tesla-model-s-p90d-ludicrous-upgrade-first-test-review/
https://www.motortrend.com/cars/tesla/model-s/2015/2015-tesla-model-s-p90d-ludicrous-upgrade-first-test-review/
https://www.businessinsider.com/tesla-model-s-every-major-change-2019-8#:~:text=Tesla%20first%20introduced%20the%20Model,first%20iteration%20of%20the%20car
https://www.businessinsider.com/tesla-model-s-every-major-change-2019-8#:~:text=Tesla%20first%20introduced%20the%20Model,first%20iteration%20of%20the%20car
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Body and Chassis



The Body

e The Body of the Model S is
made out of aluminum, and
weighs only 410 Ibs. Aluminum
is very lightweight which helps
the vehicle have one of the
longest running times of all
EVs.

e  The bottom of the frame is
protected by titanium, which
shields the battery from even
the hardest collision or piercing
damage.

Image Credit:
https://www.greencarreports.com/news/1096220_tesla-model-s-aluminum-body-why-repair-costs

-are-higher


https://www.greencarreports.com/news/1096220_tesla-model-s-aluminum-body-why-repair-costs-are-higher
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Chassis

e  High-strength boron steel is used
to reinforce the aluminum at
critical safety parts.

e All windows are made out of Image Credit:
silicone instead of glass, for extra https://insideevs.com/news/450534/tesla-leaves-skateboard-design-ne
durability. w-structural-battery-packs/

e  Originally Tesla used a skateboard
design (top right), where the
battery pack has its own
compartment. But they are
transitioning to structural battery
packs, where the battery is held
inside the frame (bottom right).

Image Credit:
https://www.motorbiscuit.com/teslas-skateboard-announcement-t

oday-makes-competition-obsolete-again/



https://www.motorbiscuit.com/teslas-skateboard-announcement-today-makes-competition-obsolete-again/
https://www.motorbiscuit.com/teslas-skateboard-announcement-today-makes-competition-obsolete-again/
https://insideevs.com/news/450534/tesla-leaves-skateboard-design-new-structural-battery-packs/
https://insideevs.com/news/450534/tesla-leaves-skateboard-design-new-structural-battery-packs/

The Motor



SQUIRREL CAGE ROTOR

Motor

e The Model S uses a 3 phase induction motor. During
operation, a current is applied through the housing
surrounding the rotor (the stator), which creates a magnetic
field and leads to the rotation of the rotor.

e When a 3 phase current passes through the copper winding,
and creates a rotating magnetic field, this causes the rotor to
turn.

e According to Faraday's Law, with a closed conductor, and a
varied magnetic field, an Electromagnetic Force (EMF) will be
induced in the squirrel cage.

e  Electricity is induced on the motor via electromagnetic
induction, instead of direct connection.

Image Credit:
https://www.quora.com/Are-a-3-phase-induction-motor-and-a-s
quirrel-cage-induction-motor-the-same



https://www.quora.com/Are-a-3-phase-induction-motor-and-a-squirrel-cage-induction-motor-the-same
https://www.quora.com/Are-a-3-phase-induction-motor-and-a-squirrel-cage-induction-motor-the-same
https://www.youtube.com/watch?v=AQqyGNOP_3o

Batteries



Batteries

They're actually just household lithium
batteries.

They are connected in Series and Parallel.

Glycol coolant passed through tubes in
between batteries.

Many small cells instead of few big cells =
more effective cooling and longer battery life.

There are 16 packs of 444 batteries in the
battery cell for a total of 7104 batteries.

The battery is centered on the chassis at 18"
off the ground, and has an excellent center of

gravity, which improves the stability of the car.

The battery pack also covers the floor, to
protect against side collisions.

Image Credit:
https://www.forbes.com/sites/arielcohen/2020/12/30/teslas-new-lithium-ion-patent-brings-comp

any-closer-to-promised-1-million-mile-battery/?sh=6d7b6ad033e3



https://www.forbes.com/sites/arielcohen/2020/12/30/teslas-new-lithium-ion-patent-brings-company-closer-to-promised-1-million-mile-battery/?sh=6d7b6ad033e3
https://www.forbes.com/sites/arielcohen/2020/12/30/teslas-new-lithium-ion-patent-brings-company-closer-to-promised-1-million-mile-battery/?sh=6d7b6ad033e3

Final Thoughts

e Tesla's vehicles are very promising, and have lots of options.

e While they don't rely on gas, they still do rely on electricity, which is derived
from some natural resources.

e Their cars could very well lead the way as electric vehicles take charge in the
future.

e Electric cars as a whole need to be cleaned up a bit, and eliminate battery
waste.




Sources

Visual Capitallst https://www.visualcapitalist.com/extraordinary-raw-materials-in-a-tesla-model-s/

Lesics YouTube:
e How an induction motor works niios./www.youtube com/watch?v=A0ayGNOP_30
e How the Model S works riios //www.youtube.com/watchav=3sAxxUIre28
e Tesla changing over the years

https://www.businessinsider.com/tesla-model-s-every-major-change-2019-8#:~:text=Tesla%20first%20introduced%

20the%20Model first%20iteration%200f%20the%20car.
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