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TAM202 Sprlng 03 HW13 Soln provided by Vijay.
3.4-3, 3.4-10, 3.5-4, 4.3-1, 4.3-4, quiz 6 (due 04/22).
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See quiz 6 soln separately on website.

3.4-3 A circular tube of outer diameter d; = 2.75 in. and
inner diameter d, = 2.35 in. is welded at the right-hand end
to a fixed plate and at the lefi-hand end to a rigid end plate
(see figure). A solid circular bar of diameter d; = 1.60 in.
is inside of, and concentric with, the tube. The bar passes

through a hole in the fixed plate and is welded to the end = -~ - - --Tr J 3 e B
plate. T

The bar is 40 in. long and the tube is half as long as the = W 110000 lb- ) S 0 deémm-e f >
bar. A torque 7 = 10,000 Ib-in. acts at end A of the bar. ( 00 )2 “"}0)03‘/ A / ‘e ff/)éi'ﬂ/ &(pﬁf:lw 7(\q
Also, both the bar and tube are made of an aluminum alloy i dm)3 rgle  of. [wit!
with shear modulus of elasticity G = 3.9 X 10° psi. i

(a) Determine the maximum shear stresses in both the
bar and tube.

(b) Determine the angle of twist (in degrees) at end A
of the bar.
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PROBS.3.4-9 and 3.4-10
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//I - Tr 0’ d 7 TT d bar 1;21(2?1:: of steel with she: ,

P){ we = / ’ ( 32 / ¢= If the atlorque 7=90 N-m and the allowable rate of W }‘ ere P-" d . ( >

twist is 0.5°/m, what is the minimum allowable diameter dp
= 2 . ‘ 2, :n ’0‘6"‘3‘7“ o at the larger end of the bar? (Hint: Use the results of d

Example 3-5.)
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?'57? 3.5~ 4 A solid circular bar of dla.meter d 50 mm (see fig- .
ure) is twisted in a testing machine until the applied torque
reaches the value 7 = 1300 N-m. At this value of torque,a T
strain gage oriented at 45° to the axis of the bar givesa .
reading € = 331 X 107°.
Determine the shear modulus G of the material.

Strain gage

ld=50m.m
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L’—' 3‘—~ } - 4.3 1 Determme the shear force vV and bendlg moment
M at the midpoint C of the simple beam AB shown in the

-... figure,
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4, 3-4 The beam ABCD shown in the ﬁgure has overhangs
at each end and carries a uniform load of intensity . For

what ratio b/L will the beénding moment at the midpoint of
the beam be zero?
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