IDE 110%W0E Test 4

Mame: I< Q..‘?’

1. The strain compenents g = 520 pg, § =—650 pg, and ¥, =750 prad are given for a pointin a body subjected

to plane strain.

a. (4 points) Sketch the deformed shape on the element to the right.

b (9 pointz) Determine the strain components &, §, and ;
M at the point if the #f-azes are rotated with respect to
the xy-axes by & = 35°, as illustrated in the figure. Do not \

sketch the deformed shape of the element.
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t. (14 pownts) Determine the angles & and &, principal strans, and meazimum in-plane shear strain at the
point. Do not sketch the deformed shapes of the element.
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2. {10 pointz) The strain rosette shown in the figure was used to obtain
normal strain data at a point on the free surface of a machine part. &=
550w, & =-730p, and £=-375u Determine the strain components &, 5,
and ¥, at the point.
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3. (8 points) The strain components g = 330, &, = 820y, and vy, = -560 are given for a point on the free
sutface of amachine component. The modulus of elasticity for the material iz E =73 GPa and the Poizson’s
ratio 15 v = 0.30. Determine the stresses o, and T,y at the point.
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4 (5 points) & spherical gas-storage tank with an inside diameter of 12 m 15 being constructed to store gas
under an internal pressure of 175 MPa. The tank will be constructed from structural steel that has a wield
strength of 250 MPa. If a factor of safety of 3.0 with respect to the yield strength 15 required, determine the
minimum wall thickness required for the sphencal tanle
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3 (5 points) A cylindrical boiler with an outside diameter of 3 60 m and a wall thickness of 40 mm ismade of a
steel alloy that has a yield stress of 415 WPa. Determine the mamimum normal stress produced by an internal
pressure of 2 MPa.

=
2€6 (1.76)

ol

%x=LMPa =

6. A closed cylindrical vessel contains a fluid at a pressure of 720 psi. Assume
oo = 2232 kst and haar = 11.16 kst Determine:

a (4 points) the abzolute maximum shear stress on the outer surface of the
cylinder.

I
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b. (4 points) the absolute meaximum shear stress on the inner surface of the cylinder,

T Masiman= L5 1 .



T (9 points) Three loads are applied to the short rectangular post. ¥
The crozs-sectional dimensions of the post are shown,

a. Using the positive sign convention shown, determine the
following internal forces and moments acting on a xz plane
through points A and £

Fo= —bS N
F,=_ -2[0
Fo= 35
My=—24.175 KkNm
M=__O kMN-m
M= 275 kNm
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b. {14 points) For the following loadings, determine the normal and shear
stresses at point A

F, =48 kN F .
Fy=0 kN '
F,=T73 kI
My = 3 k-m
M, = 0 kN-m
M, =-2.5 kN-m
c=_ O MPa
- _ —3000 (o
o,==5.859 Mpa = 3000 (of)
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9 {14 points) & solid steel crank has an outside diam eter of 30
mm. For the following loadings, determine the nonmal and
shear stresses on the top sutface of the crank at point .

Fo=2350
F,=-1275N
F,=0N
M, = 204 N
M, = 376 Nm
M, = 0 Tim
235°
Ge=_ 3305 Mpa = T(03)2

Ty = O IiPa
_ _ —z204(ols)
T = Sgcf? WPa = m
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