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Design of Machine Elements-1
ME 411

Week No. 10 - Lect. No. 13&14

- Principal Stresses and Mohr’s Circle
- Force Analysis and BMD in 2-D
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- Principal Stresses and Mohr’s Circle
Practical Team work Drill

- Force Analysis and BMD in 2-D
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General Equations for Plane o |
Stress Transformation e
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Maximum or Principal Normal Stresses ( o,and 6,)
and its angle ¢p

Maximum Shear Stress (Tmax ) and its angle Qs
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Mohr’s Circle 24130 | (7

UNIVERSITY Of BISHA
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Mohr’s Circle
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NN Drill (1) =%

fuiu Banls
UNIVERSITY Of BISHA

200 MPa

Use Both Mohr's circle and

> 500 MPa
A

Equations to determine:

a) The principal stress, and - » 350 MPa

b) The maximum in-plane shear stress and

average normal stress.

c) Specify the orientation of the element in

N
N

ach case (Get angles?).




N\ Drill (2) Team Work 2
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For each of the plane stress states listed below, draw a Mohr's circle diagram properly labeled.
find the principal normal and shear stresses. and determine the angle from the x axis to a;. Draw
stress elements as in Fig. 3—11c and d and label all details.

Shielevs
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Ninth Edition

3-16  Repeatl Prob. 3-15 for:
(@) oy = —8MPa, oy = TMPa, 1, =6MPa cw
(h) oy =9MPa, oy = —6MPa, 7,, =3MPa cw
(c) oy = —4MPa, oy = 12MPa, 7,y = TMPa ccw
(d) o = 6MPa, o, = —5MPa, 1, = 8§MPa ccw

Richard G, Budynas and J. Keith Nisbett
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I 21130 | ()
e Assignment-1 -
422 MPa — l 200 MPa
- : 500 MPa

T | 20 MPa ¥ 30Mpa _‘, ' - ~[— 350 MPa
‘ 17 MPa % ~‘—— 45 MPa

3-16  Repeal Prob. 3-15 for:

(@) o, = —8MPa, oy = TMPa, 17, =6MPa cw
(b) oy = 9MPa, oy = —6MPa, 1., =3 MPa cw
(c) oy = —4 MPa, Oy = 12 MPa, Try = TMPa ccow
(d) or = 6MPa, oy, = —5MPa, 1y = 8MPa ccw
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Assignment-2 >0

Calculate the principal stresses and
Maximum shear stress in (MPa) for the
shown shaft of d = 60 mm at Gear I and d
= 75 mm at Gear II. support ()

Shaft Material AISI 1020 CD (Design Factor
= 3)

Tangent component at gear I (FI) = 2.5 kN,
D(I) = 250 mm and D(II) = 400 mm
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