Analysis:

(i) Calculating Minimum Allowable Shear Stress Area (A; ):

The 4 bolts used will be picked because of their characterisitc of not having any thread in the cross
secton of the areas being clamped. The are also being used because of their ability to with stand
shear, and also be able to withstand tensile falure cased by weak threads.

The two possabilities of failure will be checked for their minimum allowable bolt size, and the
larger of the two used for the overall minimum allowable bolt-size.

Let angle of resultant tension bar force be q
g := 31.0deg

Let maximum vertical component force of Tension bar be F
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(i) Calculating Minimum Allowable Tensile Stress Area (A, ):

Maximum load shared by each of the four bolts in tension:

24594
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SAE Grade 5 Steel for material proof strength is: Ps:= 85000><|—b2
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Allowable tensile stress is 75% of proof strength:
Sq:= E S _ , 4 Ib
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Minimum required tensile area for each bolt is:
Fmax s oan 3.2
Aii=— A;=8266" 10 “in
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From Table 18-4 (A), the standardized area for 0.008266 in? is 0.00909 in?.



Case G: Fluctuating Normal Stresses:The Soderberg Criterion : will be used to compute
the safety factor (N) If the saftey factor is OK, then the corresponding diameter and thread size
will be specified for each bracket mounting bolt.

The decision is to design for a Safety Factor (N) of 4, as the material is ductile, with uncertain
stress analysis regarding shock or impact loading. The formula is:
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Frnax = 526.9441b Frin := 215>{bx% Frin = 46.073Ib

Design decision: Table 18-4(B) try f .375 in with tensile stress area of 0.0775 in2

F Ib = 0775in?
S = Smax = 679" 10°— A= 077ain
A1 in’
Frmin Ib N = Safety Factor, s,,, = mean stress,
Smin = Smin = 594.487—2 . m .
Aq in Sy = yield strength, kt = stress concentration,
s, = alternating stress,
Smax * Smi Ib Snl = Estimated actual endurance strength.
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&S Su g

In Conclusion :After trying seveal different bolt sizes along with different materials | found that
this was the closest | could get to a saftey factor of 4 | could get.



