MECHANICS OF MATERIALS

Fall 2023
ME 323- 005
Instructor: Shubhra Bansal

Lecture 6: Axial Deformation




Axial Deformation- Determinate Systems
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Example 6.1 from Lecturebook

Rigid beam AB (weighing W, =200 /b) supports a crate weighing #_=1000 /5. In turn,
the beam 1s supported by rods (1) and (2) with lengths of 7#=6/f#, Young’s moduli

E =E,=E=30X 10%/si, and diameters d,=d,=0.4in, respectively. What are the

downward displacements « , and u,of ends A and B, respectively, of the beam? Assume

small rotations 1n the beam.
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Example 6.3 from Lecturebook

A magnesium-alloy rod ( £, =8X 10° ksi), having a diameter of d, =1in, 1s encased in a
- Zn ad\% . . . —
brass tuble ( £, =16 X107 &si ), having an outer diameter of d, =2 in. The rod and tube

— peeme————
both have a length of Z =30in. An axial load P =20 kips 1s applied to the free end, as
G ———

shown below.

a) Determine the normal stresses 07 and 0, 1n the two materials.

b) Determine the elongation of the bimetallic rod. = e ll 0 3,
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Example 6.4 from Lecturebook
dostic wnodudess.

A tapeled rod having a length of L and made up of a material with a Young’s modulus of
E is loaded with an axial load P, as shown below. The cross sectional area of the rod

varies linearly from= at x =0 to 4, at x = L. Deternune the total axial elongation of the
R —_—— T - 7
road as a result of the axial load P. C
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Example 6.6 from Lecturebook

A rod 1s constructed from elements (1) and (2), with these elements being made up of
materials having Young’s moduli of £, and E,, respectively. Elements (1) and (2) have

lengths of L, =2L and L, =L, and diameters of d,=2d and d,=d ,respectively.

Elements (1) and (2) are joined by a rigid connector at B, with a rigid connector being

attached to element (2) at C. The rod 1s loaded on connectors B and C, as shown in the
figure below. Determine the displacement of C.
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THANK YOU
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