ME 314 HW2 

Read
· Section 8-7
· Skip Section 8-8 (As a designer you specify the bolt tension)
· Section 8-9 
· Section 8-10
· Section 8-11 (only Goodman criterion)
· Section 8-12 (no rivets, only brackets under shear, only shear failure)

ALL ANSWERS ARE ROUNDED AND APPROXIMATE.  YOUR ANSEWERS SHOULD BE MORE EXACT

Problem 1

A standard 3/8 in 16 UNC cap screw is to be used to clamp a 0.4 inch plate to a plate with a threaded hole.  No external washers are used.  The length of the screw is 1.25 inch.  The screw and all the plates are made of steel.  Determine:
a) The spring constant of the screw in the grip in Mlbs/in   (Ans: 4.5 Mlbs/in)
b) The spring constant of the clamped materials in Mlbs/in (Ans: 14 Mlbs/in)


Problem#2  (Metric Problem)

A pressure cylinder head is held to the pressure cylinder by a pattern of 8 cap screws. The maximum pressure in the cylinder exerts a total gas force of 67858.4 N.  The screws are 12-mm  and assume the screws have a proof strength of 600 Mpa.  The initial tightening force is specified to be 75% of the screw proof load.  The screw and clamped material stiffnesses are calculated to be 744 and 1960 MN/mm respectively.  Determine:
a) Initial tension in each screw in N  (37900)
b) External load per bolt in N if divided equally (8500)
c) Bolt force in N (40000)
d) Proof load in N  (50000)
e) The external load per bolt that leads to the bolt load becoming equal to the proof load (I called it Fe*) (46000)
f) The load factor (5.4)




Problem#3  (Metric Problem)

In a pressure cylinder the pressure fluctuates requiring a fatigue analysis of the fasteners.  The screws used are M10 ISO 10.9 type.  There are 36 screws.  Force calculations show a total external force of 349884 N.  Stiffness calculations show a joint index of C=0.239.  Initial tension is specified to be 75% of the proof load.  During use, the cylinder pressure fluctuates leading to the total external load varying between zero and its maximum value of 349884 N.  Find:
a) Fbmax (38400)
b) Fbmin (36100)
c) Fbmean (37200)
d) Fbalt (1160)
e) The factor of safety guarding against the eventual fatigue failure of screws using the Goodman criterion. (2.8)

Problem#4 
[bookmark: _GoBack]
A  x 2 in AISI 1018 cold drawn steel bar is cantilevered to support a static load of 300 lbf as illustrated. The bar is secured to the support using two  in 13 UNC SAE 5 bolts. Find the factor of safety guarding against yielding of the bolt. (ANS: 5.8)
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