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Problem 1:

A circular shaft of a weighing machine with length 5a, diameter d and shear modulus G
is welded to a support at 4 and has a rigid arm of length b, welded to its other end, E. A pointer is
fastened to the shaft at C. When the shaft is unloaded, the pointer and the rigid arm are horizontal, as
shown in (a). A weight W is now hung on the end of the rigid arm and, at the same time, moments M)
and yp are applied to the point D and B, respectively.

a) (10 Points) What is the reaction torque exerted by the support on the shaft at the point 4 ? Mark the
sense clearly (+z or —z). Your answer will depend on Mp, Mg, W and b.
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b) (15 Points) What are the torques in the shafts 4B and BC (indicate the sense of the torques) ? Your

answer will depend on Mp, Mg, W and b.
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¢) (25 Points) Based on your answer in b), what is the angle of rotation of the pointer ? Your answer
will depend on Mp, Mp,W, b, a and d. Also, clearly mark the sense of rotation.
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Problem 2:
(25 Points) The c-clamp shown below has a solid square cross-section of side length, a. When it is
adjusted the force acting on each of the grips is /. What is the maximum stress in plane A-A? Your

answer will depend on a, F and d.
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Problem 3:

(25 Points) The general stress element shown is loaded such that ox = 20 MPa, oy, = -20 MPa, 71y = 10
MPa. What are the principal stresses and what are orientation of the principal axes with respect to the

x-axis?

O x © 6 . 53 5
== L—E T (”&”:'?“) M f“[w
- 0 SN (H;L,\_lo ;J)\F\f SoD MPQ&
e il o
-2\ B O + B—ﬁ f . _ & v
tS) o = —2 - (W?Miz) + T B

T - ' B ‘
@TO—LY\ 2_9' = ,______8‘____ = =t :,\-—- = \6' = '\T— Hrc—mﬂ(-\z_) |

# - _L- rh 1. X o}
@ 2(9’9 = '2'9;9 1+ V3o = 9F1~ Lﬁrca (L) 1

l —————————————————



	img001
	img002
	img003
	img004

