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Side-Impacts are the most vulnerable.... Why?

Front-End

Compare a Front-End Crash with a
Side-Impact Crash:

- Watch the 2 video clips (focus on ‘.—
the 20 to 50 sec. of the Front-End). 0201750008

< Notice which crash has the most ; .
potential damage to the driver. Side"mPaCt

& Why is there such a big
difference?
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https://www.youtube.com/watch?v=AzOCzESlLlY
https://www.youtube.com/watch?v=vCXaR3_r164

The facts...

e Side impact auto accidents account for ~25% of fatalities in
passenger vehicle crashes.

e Serious injuries are also more likely to occur in side impact
crashes since passengers can be extremely close to the impact
site with no protective region of the car to crumple and absorb
the impact.

e Itis difficult to provide protection where the car is normally
thin and the door must be able to open.
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Engineering Design Process

ASK

to identify the need
and constraints

IMPROVE

and redesign
as needed

RESEARCH

the problem

ENGINEERING

s DESIGN PROCESS

and evaluate
the prototype

IMAGINE
TeachEngineering.org possible solutions

CREATE PLAN
by selecting a
a prototype b "
promising solution
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1. ASK: Identify the problem

What is the problem and the constraints?
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2. RESEARCH: Research the problem

What information will help you find a solution?
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Research...

What do we know so far about how to protect people in car
accidents?

What type of car material protects you more...
soft, flexible metal or strong, rigid metal?
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Quick activity...

What do we know about jumping and landing

safely?

What is the best way to land?

Was it soft and
flexible or hard and
rigid?

INITIATION START MIDDLE LANDING

» Arms swing back + Concentric contractions Hips & knees fully extend +Hips hinge

- Hips hinge of legs & care - Full shoulder flexion -Knees & ankles flex

-Legs & core engaged - Highest point = "apogee” *Eccentric loading for shock
- Weight shifts forward absorption
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Research...

What do we know so far about how to protect people in car
accidents?

What type of car material protects you more...

soft, flexible metal or strong, rigid metal?
\'! -

\ TO ILLUS’TRA:I'E THE CONCEPTS OF
= GOOD AND POOR STRUCTURAL DESIGNS
I ANY o I
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https://www.youtube.com/watch?v=yUpiV2I_IRI

Research...

Now let’s look at the math behind decreasing the damage caused
by stopping car momentum in a crash.

...How do we decrease the FORCE (F)?

OR THE TIME THE FORCE IS ACTING
" 7pus# ON THE DRIVER, IS DOUBLED.F
e ! <&
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https://www.youtube.com/watch?v=yUpiV2I_IRI

Research...

The Ft is the impulse that stops the momentum (mv) before the car
crash. How fast the car stops (time; t) is the all-important difference
between regular stopping and the crash stopping force (F) that we
feel.

...How do we decrease the Force (F)?
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Engineering challenge

How can we design a car to make side-impact crashes a little safer?
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3. IMAGINE: Develop possible solutions

Brainstorm as many design ideas as you can.
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4. PLAN: Select the most promising solution

Which is the best idea?
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5. CREATE: Create a prototype
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6. TEST: Test and evaluate the prototype

How did it go?
What were the problems?
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7. IMPROVE: Redesign and try again!!

How well did your redesign work?
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Communicate the Design

Explain what you did so far, what
happened, and what you would like to
try next.
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