MAE 1170

Update: 17-Sep-09

Solution for HV-1
1)
The loop equation provides the nominal value of G..



G = F – ( A + B + C + D + E )


The maximum and minimum values are given by
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where
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 :
denotes a rightward (+) dimension-path segment
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 :
denotes a leftward (-) dimension-path segment




Max( X ) =
Xnominal + xupper


Min( X ) =
Xnominal - xlower 
*
2)
Gmin must be > 0 to enable the brake to be assembled; a negative value would indicate spatial interference.

Gmax must be < D , where



D  = 
Range of actuator motion (see the drawing of the brake), 


because the brake will be ineffective (part C won’t touch the part D) if the range of actuator motion does not exceed the maximum gap.
*
3)

G =
122.0 – (15.0 + 30.0 + 15.0 + 50.0 + 11.0)



1.0



Gmax =
122.1 – (14.8 + 29.7 + 14.8 + 49.9 + 10.9)



=
2.0



Gmin =
121.8 – (15.2 + 30.2 + 15.2 + 50.1 + 11.1)


=
0.0


Can the brake always be assembled? "Almost always" … because Gmin can be precisely zero only in a limiting sense, and it is formally unclear what would happen if the clearance were to be precisely zero. From a practical perspective, Gmin should be greater than zero by some sensible small amount (say 0.10 in this design), to insure assemble-ability and to insure also that the brake does not "drag" due to insufficient clearance.


Will the brake always work acceptably, assuming it can be assembled? Yes: Gmax is much smaller than the likely range of actuator motion.
*
*
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