Strength of Material

Plane Stress




Stress

In this section, we will show how to apply
equations for plane stress transformation usin
graphical solution that is often convenient to us
easy to remember. Furthermore, this approach w
allow us to “visualize” how the normal and shea
stress components and vary as the plane on which
they act is oriented in different directions,
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Example The state of plane stress at a point on the surface o
the airplane fuselage is represented on the element oriented as
shown in Fig. . Represent the state of stress at the point on an
element that is oriented 30° clockwise from the position shown.
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25 A A sin 30°

80 A.A sin 30°
R A cos3e T AA — (50 AA cos 307%) cos 30°

+ (25 A A cos 30%) sin 30° + (80 A A sin 307) sin 30°
50 A A cos 30° + (25 A A sin 30°) cos 30° = 0

l:ﬂ) (Fpr = _4-15 MPE AHS

Tey AA — (50 AA cos 307) sin 30°
— (25 AA cos 30%) cos 307 — (80 AA sin 30%) cos 30°
+ (25 AA sin 30°) sin 30° = 0
Ty = 68.8 MPa Ans.A
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+NEF =0; oo AA — (25 AA cos 30°) sin 30°
+ (80 AA cos 30°) cos 30° — (25 A A sin 30°) cos 30°
— (50 AA sin 30°) sin 30° = 0
o, = —25.8 MPa Ans.

25.8 MPa

+/73XFy, =0; —7uy AA + (25 AA cos 30°) cos 30° (d)
+ (80 A A cos 30°) sin 30° — (25 A A sin 30°) sin 30°
+ (50 A A sin 30°) cos 30° =
Ty = 68.8 MPa Ans.
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25 AA sin 30°
25 AA cos 3P




