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Impact

Short-time impulsive interaction between two particles

Outcomes after impact:
* separation with energy conservation (elastic impact)
* separation without energy conservation (inelastic impact)

* merger (plastic impact)

Short-time change in total linear/angular momentum of t
2er0

Assumption: frictionless interaction
:

In this lecture, we are going to look at some problems and the application of the theory that we

have developed.
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Problem 1:

Sphere A collides with sphere B as shown in the fig-
ure. If the coefficient of restitution is e = 0.5, deter-

o e A

'g= 12 m/s
mine the x- and y-components of the velocity of /
each sphere immediately after impact. Motion is - 2 ke i/o :
confined to the x-y plane. - ‘ 20

B
45 / A
//f A=3m/s
/

Saurrs Dunamire Mariam and Krslos

The first problem statement is shown above. The detailed solution is shown in the following 2
slides. We solve the problem first using the tangent-normal coordinates at the contact. Later, we

transform the vectors in the x-y coordinates as discussed below in detail.
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The final solution in terms of the components of the outgoing velocity vectors in the x-y
coordinate system is presented in the slide above.
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Problem 2:

The 2-kg sphere is projected horizontally with a ve- \ '
locity of 10 m/s against the 10-kg carriage which is 2

backed up by the spring with stiffness of 1600 N/m. ' | g
The carriage is initially at rest with the spring un- 2ks —
compressed. If the coefficient of restitution is 0.6, u/ T
calculate the rebound velocity v’, the rebound angle o “,’m,, Vi, 10kg M
#, and the maximum travel § of the carriage after ull
impact.

Source: Dynamics, Meriam and Kraige

The second problem statement is presented above. The detailed solution steps are presented in
the next 2 following slides.
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Summary: Impact

Short-time impulsive interaction between two particles

Outcomes after impact:

* separation with energy conservation (elastic impact)

* separation without energy conservation (inelastic impact)
* merger (plastic impact)

Short-time change in total linear/angular momentum of the system is
2ero

Assumption: frictionless interaction

The summary of discussions in this lecture is presented above.



