EML 3013


Lab-3




Spring 2007

Due Friday Feb. 23 before 5 pm

(a) Determine and plot the accelerations of block A, aA, block B, aB, and the force acting between A & B, F, if the tension force on the cable is increasing linearly from 0 to 300 N with a rate of 10 N/s, that is, F(t)=10t.  Assume the floor is smooth.
(b) Repeat part (a) by assuming the floor has friction: s=0.3, k=0.2.

mA=30 kg, mB=10 kg
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Lab-3(a)


[image: image2]
Initially, A & B move as one since the static friction force is high enough to hold them together.  
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This condition will change when there is not enough static friction to hold these two blocks together.  That is
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If slipping occurs between blocks A & B (
[image: image5.wmf])
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This will take place when t≥52.92(sec.)  The friction force will experience a sudden drop and then remains constant 

[image: image1]

Similarly, the accelerations can be calculated
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Lab-3(b)


[image: image8]
Initially, the block will not move until the force overcomes the static friction force between block B and the floor.
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Also, note that the static friction force between blocks A & B is large enough to prevent slipping since 
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This implies that slipping away from the floor will take place when 
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First stage: 
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No motion,  
[image: image13.wmf]B
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One also expects that the frictional force between block B and the floor will maintain a constant after stage such that 
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Until the acceleration is too high such that the frictional force required to move block B exceeds the maximum available friction, these two blocks will move together.  Therefore:
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The transition point will occur when 
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From equation (b1) this will take place when t=29.4(sec.)
Stage two: 
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Stage three: 
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Slipping occurs between blocks A & B, frictional force drops and maintains at a constant level:  
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There will be a sudden increase of aA and a decrease of aB due to the drop of the frictional force 
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Block will now move at a constant acceleration due to the difference of frictional forces on its two surfaces (both kinetic friction):
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Part (a) Smooth surface


Part (b) s=0.3, k=0.2
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