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The beam with the loading and cross-section shown is made by fillet-welding together
two 25-mm by 200-mm steel flanges and a 5-mm by 200-mm steel web.

Assuming elastic behavior, find the maximum allowable value of the load F if the allow-
able stresses in the steel are o, = 165 MPa and 7, = 100 MPa, and the allowable shear
flow in each weld is 0.2 kN/mm. (Be sure to check all criteria, and be careful with units.
Show all needed diagrams.)

Formulas:  Omax = Mc/I, q¢=V@Q/I, T=gqft, Q= [yydA
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2. A 0°-45°-90° strain-gage rosette is applied to a thin plate made of a brittle material with
Young’s modulus E = 13,000 ksi and shear modulus G = 5,000 ksi. The first fracture cracks

appear when the rosette shows the following readings: E=20\+ f) 7 =YyY=0, 3

g0 = 600 x 107, £450 = 750 x 1078, €900 = —300 x 107°

(a) Find the fracture stress, i.e. the value of omax at fracture.
(b) Show the orientation of the fracture cracks with respect to the zy axes.
Hint: Use Mohr’s circle as a qualitative aid.

Formulas: o, = [E/(1 — v?)](e; + vg,) etc.
gp = €ezc08° 0 + ¢, sin® 0 + Yey Sin 0 cos 0; Yo = Yoy €0520.+ (€ — £,)sin 260
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