NAME: STUDENT #:

Question 1 [30 Marks]

Figure Q1 below shows a drive system running at an angular speed of 750 rev/min by an ac
prime mover. The power input to the drive is 150 kW, of which 60 kW is delivered to a dryer on
the right through a gearing system. The remaining power is delivered to a washer on the left.
Determine the diameter of the solid shaft carrying the gears.

You may assume that the maximum allowable shear stress of the shaft material is 60 MPa.

G e PN
Washer i Dryer
i %UV’E@?’ —
AL ¢
|
>
A 3 T d
) lm e Sm )
| I |
Fig. Q1
Use back of page for your solution, if necessary. You must place your final answers as required in the boxes
provided.
Start vour solution below this line "h
— . - " = o B
“m I50rey £ - = F8.54 mi/séu
‘ m = ‘50 LL\: 1’ N
| TS = P Tag = Goxle’ = 5913 N
o= kv i e = Zxb [145.
§ = T = § -
=g ?A = 40w ' S
ks = B A3 »
Gvwee = oM. . TC“R = CrId = Fe3 42 N g
FE.5%

-9
lb(“qg‘_‘af?,‘) - ‘f,-'-!th‘z‘xlC m
T Y (Lox I6C
(‘o@‘k i(_,) :7&_ _ l(bﬁc]ci .

J
(.

I
Ej
i’




NAME: STUDENT #:

Question 2 [40 Marks]

A cast iron frame for a punch press has the proportions shown in the Fig. Q2. All dimensions are

11 M.

Determine the moment of inertia / for the cross-section shown at A-A about the neutral

axis. (15 marks)

b. Determine the maximum force  which can be applied to the frame, if the allowable
stresses at section A-A are 65 MPa in tension and 150 MPa in the compression. (15
marks)

¢. Draw the resulting stress distribution acting on the cross-section A-A. (10 marks)
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Use back of page for your solution, if necessary. You must place your final answers as required in the boxes

provided.

Start vour solution below this line
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NAME: STUDENT #:

Question 3 [30 Marks]

The tapered steel bar shown in Fig. Q3 is cut out from a steel plate 25 mm thick and is welded to
a rigid structure at A, Find the extension of the end C caused by the 100kN force applied at B.

Hint: Consider the origin of the coordinate axes at the point of intersection of the tapered bar.
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Use back of page for your solution, if necessary. You must place your final answers as required in the boxes
provided.

Start your solution below this line
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