[image: image1.png]1.1 Two solid cylindrical rods AB and BC are welded together at B and loaded as
Problem 1.1 shown. Determine the magnitude of the force P for which the tensile stress in rod 4B
is twice the magnitude of the compressive stress in rod BC.
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oblem 1.2 In Prob. 1.1, knowing that P = 160 kN, determine the average normal stress at
the midsection of (a) rod 4B, (b) rod BC. )
1.1 Two solid cylindrical rods AB and BC are welded together at B and loaded as
shown. Determine the magnitude of the force P for which the tensile stress in rod AB
is twice the magnitude of the compressive stress in rod BC.
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[image: image2.png]Problem 1.8 1.8 Knowing that the cehtral portion of the link BD has a uniform cross-sectional
P area of 800 mm?, determine the-magnitude of the load P for which the normal stress
() in that portion of BD is 50 MPa.
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Problem 1.9 1.9 Knowing that link DE is 25 mm wide and 3 mm thick, determine
the normal stress in the central portion of that link when (a) 6 = 0, (b) 6 = 90°.
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[image: image3.png]Problem 1.17 1.17 Two wooden planks, each 12 mm thick and 225 mm wide, are joined by the dry
mortise joint shown. Knowing that the wood used shears off along its grain when the
average shearing stress reaches 8 MPa, determine the magnitude P of the axial load

tH’lﬁ mm which will cause the joint to fail.
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Problem 1.18 1.18 A load P is applied to a steel rod supported as shown by an aluminum plate into
which a 12-mm-diameter hole has been drilled. Knowing that the shearing stress
must not exceed 180 MPa jn the steel rod and 70 MPa in the aluminum plate,

determine the largest load P that can be applied to the rod.
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[image: image4.png]1.23 A 6-mm-diameter pin is used at connection C of the pedal shown. Knowing that
Problem 1.23 P =500 N, determine (a) the average shearing stress in the pin, (5) the nominal

bearing stress in the pedal at C, (c) the nominal bearing stress in each support bracket
atC.
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1.24 Knowing that a force P of magnitude 750 N is applied to the pedal shown,
determine (a) the diameter of the pin at C for which the average shearing stress in the
pin is*40 MPa, (b) the corresponding bearing stress in the pedal at C, (c) the
“corresponding bearing stress in the each support bracket at C.

Problem 1.24

Draw free b o)«/ Fre tg
J\Aﬁram o ACD.
Since ACD is &
3-Force member,
the reaction ot C

el ' is divected toward poiut £ the intevsect fon
pe s of the Lines of action of the oH\er two forces.
From jeome‘b\,, CE = 200" + [25° = 325 mm
1 2R =0: LEc-P=o C=2.6P - (26)250)= 1950 N
. AC . 3C _Jzc L /@(asoy -3 - .
@ Tin= J P A e ey = 557216%m A= 657
- .G 1aso R < _
B 6= for S oSlIS s 30900 R Gy= 38.9MPa =
© 6 =38..C6_ . laso = 85.0%0° Pa  6,=35.0MPz A

N 24t X557 107 )(Sx107Y)





[image: image5.png]Problem 1.26 .1.26  Two identical linkage-and-hydraulic-cylinder systems control the

position of the forks of a fork-lift truck. The load supported by the one system
shown is 6 kN. Knowing that the thickness of member BD is 16 mm, deter-
mine (a) the average shearing stress in the 12-mm-diameter pin at B, (b) the
bearing stress at B in member BD.
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[image: image6.png]1.28 Link AB, of width b = 50 mm and thickness 7 = 6 mm, is used to support the
Problem1.28 end of a horizontal beam. Knowing that the average normal stress in the link is ~140

MPa,"and that the average shearing stress in each of the two' pins is 80 MPa,

determine (a) the diameter d of the pins, (b) the average bearing stress in the link.
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[image: image7.png]Problem 1.35 1.35 A steel pipe of 400-mm outer diameter is fabricated from 10-mm-thick plate by
welding along a helix that forms an angle of 20° with a plane perpendicular to the
axis of the pipe. Knowing that the maximum allowable normal and shearing stresses
in the directions respectively normal and tangential to the weld are ¢ = 60 MPa and ¢
= 36 MPa, determine the magnitude P of the largest axial force that can be applied to

the pipe.
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1.36 A steel pipe of 400-mm outer diameter is fabricated from 10-mm-thick plate by
welding along a helix that forms an angle of 20° with a plane perpendicular to the
axis of the pipe. Knowing that a 300-kN axial force P is applied to the pipe,
determine the normal and shearing stresses in directions respectively normal and
tangential to the weld,
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[image: image8.png]Problem 1.48 1.48 A load P is supported as shown by a steel pin that has been inserted in a short
wooden member hanging from the ceiling. The ultimate strength of the wood used
is 60 MPa in tension and 7.5 MPa in shear, while the ultimate strength of the steel is
145 MPa in shear. Knowing that 5 =40 mm, ¢ =55 mm, and d= 12 mm, determine
the load P if an overall factor of safety of 3.2 is desired.
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[image: image9.png]Problem 1.51 1.51 Each of the steel links AB and CD is connected to a support and to member
BCE by 25-mm-diameter steel pins acting in single shear. Knowing that the ultimate

50mm shéaring stress is 210 MPa for the steel used in the pins and that the ultimate normal

L P stress is 490 MPa for the steel used in the links, determine the allowable load P if an
overall factor of safety of 3.0 is desired. (Note that the links are not reinforced
12 mm around the pin holes.)
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