Physics Models Used in Design Solutions
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Physics of airbags

Driver mass: 50kg  Speed before: 30 mph (13 m/s) Speed after: O mph

Change in momentum during crash = 50 kg ¢ 13 m/s = 650 kg m/s

Without front airbag With front airbag

A momentum = FORCE e time A momentum = force @ [ IME

When you hit the dashboard, change When you hit an airbag, the change in

in momentum happens quickly momentum takes more time (assuming

(assuming 0.01 s), so force is huge. 0.15s), so force is much less.
650=0.01s5¢ 65000N 650=0.1s5s¢ 6,500 N

time=0.01s force=65,000N time=0.1s force=6,500 N
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Physics:
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“Before” momentum:
4mv+ (-1 mv)=3mv

Assume the big truck slows down ¥z , then:
“After” momentum: 3 mv=2mv+1mv

Change in momentum for small car = 2 mv

[ smallcartotally
V—m reverses direction

= &=

“Before” momentum:
2mv+(-1mv)=1mv

Assume the big truck slows down %2, then:
“After” momentum: 1mv=1mv+0

Change in momentum for small car = 1 mv

m vi=0)
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Phy SiCS: Speed humps reduce speeds

by 10 mph. If we can reduce vehicle speed on
Park Ave. from 30 mph to 20 mph, we can cut
the braking distance of cars in half from about
64 ft to 34 ft, assuming 7 m/s /s deceleration.

30 mph=13.4m/s reactiontime=0.5s
13.4m/s+0.55=6.7m=22ft
13.4m/s/ 7m/fs/ =19 s braking time l
% (13.4m/s+195)=127m =42 ft =64 ft

20 mph=9m/s reactiontime=0.5s
9m/s+055=45m=15ft
9m/s / 7m/s/s =13 s braking time l
2 (9m/s+13s)=58m=19 ft — 34 ft

velocity

velocity

13.4 m/s

9m/s

13.4m/s+0.55=6.7m
— 7/ ‘x\§.4m/§-1.9§=12.7m
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Data Source: US DOT Federal Highway Administration. (2017).; Police Radar Information Center

openscied.org Lesson 14 - 6/18/24

Page 4




N 000°000°C = L0'0 / 02 = 000°} WV/AV.W =4

‘} dojs 03 ajdwiniod

ued jey3 ¥onJ3 payl| ayy 4o Aem ayj ul Jajjew Ajuo ayj ase

Jeo Ajlwey ay} Jo awed} ay} pue plaiyspuim ay] :soishyd
A,

'SS9| X0} uey}
alow aq pjnoo
«own 9l dwni),,

‘pealsul pjalyspuim pue
awe.} 9y} Y syonJ} pay

Page 5

N 000°002 = L'0 /02 « 000} W/AVeW =4

aq P|N0D UMOP } MO|S 0} Jed 3y} Uo 82404 3y} uayjl ‘s L0
sI SIy} | -awin Buimojs ajoym ayj 4oy ajdwinid ued auoz
a|dwnio ay} ‘j¥onJ} e sy Jeo Ajiwes ay} Uaypn -soisAyd

"UMOP MO|S 0} aw} 8y}
sasealoul auoz ajdwnio ay} e Ajwey
e JO JuoJ) 3y} SHY yonJy JeinbaJs e uaym

Lesson 14 « 6/18/24

openscied.org



Image credits: Vectorportal.com

openscied.org Lesson 14 - 6/18/24 Page 6



	Bookmarks
	gjdgxs


