EM 342 FINAL EXAM May18 1994

1. Onthefree surface of a steel member (E = 200 GPa, v = 0.3) the state of y i
stress shown in the figure exists.
(a) Determine the principal strains and the principal angle. (b) Show your X <_+ +_.;oo MPa
results of part (a) on a properly oriented sketch. (c) Determine the magnitude
of maximum shear strain _5150 MPa
50 MPa

2 .A steel shaft (G=80GPa) is subjected to the torques shown
below. (a) Determine the maximum torsional shearing stress
that occursin the shaft. (b) Find the rotation (magnitude and
direction) of section A with respect to no load position

.3. Draw the shear force and bending moment dia- KN/

gram for the beam and loading shown. Clearly mark VVVVVVY
the numerical values and write the nature of the 16kN-m
) . . —X (8 KN-m
curve (convex, concave, linear). What is the maxi-
mum bending moment and the maximum shear force [<—am. [ zAkam o
4kNL <2 4m. >l<l 4m. >|
4.A steel rod (Eq = 30 x 10° psi) with a cross-sectional areaof 2in®and a P
length of 15.0025 in isloosely inserted into a copper tube, as shown in the
figure. The copper tube (E. = 17 x 10° psi) has a cross-sectional area of 3in? Rigid cap
and is 15.0000 in long. The strain gage mounted on steel rod recordsacom- 00025in§ [ |~ sedrod
pressive strain of 302 x 10°® in/in when the axial force Pis applied to therigid : : ,
cap. Determine the applied force P and the stresses in steel and copper. 150000in | | 1 It | Suain Gege
I | T Copper tube
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5. A beam isloaded as shown. Using the coordinate axis write down
al the equations and all the conditions necessary to solve for the
elastic curve (displacement at any point on the beam.) in terms of
E,l,wand L. DO NOT INTEGRATE OR SOLVE FOR THE INTE-
GRATION CONSTANTS

wL

6. Determine the normal and shear stresses at points A
and B on the section shown.

g 72 kips

Answers1. g; =1531p gy =-10053 8, =25.1°yp, =25374

2. Tmax = 15.1 MPabp = 1.677 p rads cw

3. Mz =18.66 kN-m Ve = 8 KN-

4. P =25020kips Octeqg = 9.06ksi (C) Ocopper = 2:3ksi (C)
6. Op=14.25ksi (C) og=375ps (T) 15 =0



