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Problem 1 (Power screws)

A single-square-threaded 25-mm (major diameter) power screw is 25 mm in diameter with a pitch
of 5 mm. A vertical load on the screw reaches a maximum of 6kN. The coefficients of friction
are 0.05 for collar and 0.08 for the threads. The frictional diameter of the collar is 40 mm. Find
the overall efficiency and the torque to “raise” and “lower” the load.

Problem 2 (load factor)

The figure illustrates the connection of a cylinder head to a pressure vessel using 10 bolts and a
confined-gasket seal. The effective sealing diameter is 100 mm. Other dimensions are: A = 100,
B =200, C =300, D=20, and E =25, all in millimeters. The cylinder is used to store gas at a
static pressure of 6 MPa. ISO 8.8 bolts, coarse-pitch, with a diameter of 12 mm have been
selected. This provides acceptable bolt spacing for reused connections. What load factors of
yielding and separation result from this selection? The joint constant has been calculated as 0.24.
(hint: you will need to find the bolt information from Table 8-1 and 8-11)




| Table 8-11

Minimum Minimum Minimum
Size Proof Tensile Yield

Property Range, Strength,! Strength,' Strength,’
Class Inclusive MPa MPa MPa Material Head Marking

4.6 M5-M36 225 400 240 Low or medium carbon

48 M1.6-M16 310 420 340 Low or medium carbon o

58 M5-M24 380 520 420 Low or medium carbon

8.8 M16-M36 600 830 660 Medium carbon, Q&T @

98 M1.6-M16 650 900 720 Medium carbon, Q&T o

10.9 M5-M36 830 1040 940 Low-carbon martensite,
Q&T
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