MAE 343. Intermediate Mechanics

Section 3-4: Stress Il : 2-plane Bending Circular Section
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Example 3-9. Find max o, mino, and max 7

Fs = 1000 + 200 = 1200 Ibf
Fc = 500 + 100 = 600 Ibf
T = (500 — 100) 4 = (1000 — 200) 2 = 1600 Ibf in

16T 16 x 1600
T= D3~ 7153

= 2414 psi
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2 sets of diagrams
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Stress components @ point C

@ C: Mc = /M2 + M2
Mc = /40002 + 40002 = 5657 Ibf.in
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Resultant moment @ point B

@ B: Mg = /M2 + M2
Mg = /80002 + 20002 = 8246 Ibf.in
M = max(MB, Mc)
M = max(8246,5657) = 8246 Ibf.in

_ 32M 32 8246
7= D3~ 7153

= 24890 psi
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Resultant moment @ point B
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Maximum stresses at point B

ox = 24890 psi ; T = 2414 psi

max 7 = R = 1/(24890/2)2 4 24142 = 12667 psi
max o = g4 = 12445 + 12667 = 25512 psi
mino = og = 12445 — 12667 = —222 psi
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Safety factor n

Tmax = 12667 psi, 04 = 25512 psi, opg = —222 psi

Ductile metal, Tresca failure, S, = 36000 psi

_ strength  S,/2 18000

= =1.42
stress Trmax 12667

Ceramic, Brittle Mohr-Coulomb failure, case Il (tension-compression), S,: = 36000 psi, S, = 72000 psi

1 o4 o 25512 —222
= % 0712
n  Su Su 36000 72000

n =1.40
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2 sets of diagrams
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Summary

@ Loads on 2 planes? no problem. Just do 2 FBDs, and 2 sets of V/M diagrams

Calculate stress at all points along x that have a maximum in either Moment diagram (see "2 sets
of diagrams")

For a circular shaft, find the vector resultant M, and use that in 0 = —yM/|
Make a sketch to find the tensile and compression sides

use Mohr's circle to find the max 7 and maxo

calculate the safety factor (chapter 5)
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Next lecture

@ 2-plane bending, non-circular sections
(]

More videos like this at:
http://forum.cadec-online.com/
and https://tinyurl.com/tcdhx7p
Online homework at:
http://webwork.cadec-online.com
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