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(a)  Calculate the force required to punch out a rectangular hole 100mm x 50mm
in 2mm thick aluminium sheet. The ultimate strength in shear is 125 MN/m?2.

(b)  If the maximum force which can be exerted by the press is 45kN, what is the
greatest thickness that can be punched out?

Question 5

Two co-axial shafts are to be connected by a flanged coupling having six 6mm
diameter bolts equally spaced on a PCD of 200mm. If the maximum permissible
shear stress in the bolt material is 180MN/m?, find the factor of safety for the bolts if
the coupling transmits a torque of 2kNm.
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QUESTION 5

I believe PCD refers to the circumference on which the bolts are spaced M
mim between each boft

Thus a segment of 1/6 the circumference of the spacing is 200 mm the entire
circumference is 1200 mm.

The diameter is 1200/2 pi = 190.9859317mm with radius for the torque at the bolts of

95.493 mm.

The torque transmitted is 2 kN m

The sheer stress force at the bolts is 2 kN m/95.493 x 10°m

This is 20.95777009
If PCD meant the diameter to start with this shear stress is 2 kN-m/200 x10°m

and is 10 kN which makes for a simpler problem to calculate

The maximum possible shear stress for the bolts is 180 MN/m? and the bolts have
diameter of 6mm thus the maximum sheer force they can experience is,

180 MN/m? x(pi (6)* x(10%)? = 6480 N )\,

Each bolt is additive so the net for all six is 38.88 kN in the case PCD is the diameter
for the bolt centres then the safety factor is 38.88/10 = 3.888 in the case of my

original supposition as to the meaning the safety factor is 1.86

X





[image: image3.jpg]HNC Petroleum Engineering Kevin Braddell
Unit: MECHANICAL ENGINEERING PRINCIPLES: STATICS & DYNAMICS

Unit Number: D4JL04 Outcome 2

I am hoping PCD means diameter to the centres of the bolits as the shear stress at
this point is much less and gives the higher safety factor however | can find no

reference to this abbreviation in the text book.
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