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SAMP!.E PROBLEM 1. 'l
In the hanger s]mwn the upper portiun nf llnk ABC is § .. thlck and the
lower portons are each § in. thick. Epoxy resin is used to bond the upper
) nnd lower portions together at B. The pin at A s of £in. diameter while a i
* hin.-diameter pin is used at C. Detennine (a) the shearing stress in pin 4,
- (b) the shearlng stress in- pin C, (c) the largest. normal stress in link ABC,
(d) the average shearlng stress on the bonded surfaces at B (e) the bearing. o
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BLE

'l'hesteeluebarshownu to be designed to carty ate

P = 130 kN when bohted between double brackets
be fabricated from 20-mm-thick plate stock, For the

 diameter d iﬂiﬁl”)ﬁm‘f sio

350 MPa. Design the tie bar by determining the required vz ue
b at each end of the bar, (¢

sion force of magnitude i
at Annd B. The bar will
grade of steel ta be used,

the madmum sllowable stresses are: ¢ = 175 MPa, 7 = 100 MPa, @ =
ed values of (a) the .
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3-Two forces are applied to the bracket BCD as shown. (a) Knowing that
the control rod AB is to be made of a steel having an ultimate normal
stress of 600 MPa, determine the diameter of the rod for which the factor
of safety with respect to failure will be 3.3. (b) The pin at C is to be made
of a steel having an ultimate shearing stress of 350 MPa, Determine the it
diameter of the pin C for which the factor of safety with respect to shear .6
will also be 3.3. (c) Determine the required thickness of the bracket ;
supports at C knowing that the allowable bearing stress of the steel used
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- SAMPLE PROBLEM 1.4 At

The rigid beam BCD is attached by bolts to a control rod at B, to a hydraulie wud
cylinder at C, and to a fixed support at D. The diameters of the bolts used
are: dy = dp = 3 in., d¢ = g in. Each bolt acts in double shear and is made |
from a steel for \\hich the ultimate shearing stress is 7, = 40 ksi. The con- - |
trol rod AB has a diameter dy = ¢ in. and is made of a steel for which the
ultimate tensile stress is o = GO ksi. If the minimum factor of safetyisto
be 3.0 for the entire unit, determine the largest upward force which may

be applied by the h)tlrauhc cylinder at C. ‘
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Link BC is 6 mm thick, has a width w = 25 mm, and is made of
a steel with a 480-MPa ultimate strength in tension. What is the
safety factor used if the structure shown was designed to support
a 16-kN load P?
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