SHAFT DESIGN
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Question 1:
The bearings at A and D exert only y and z components of force on the shaft.

If T ™ 60-MPa, determine to the nearest millimeter the smallest permissible
outer diameter of the shaft. Use the Maximum-Shearing-Stress Theory of Failure.

Question 2:

The Shaft shown is supported by bearings at A and B that exert force
components only in the y and z directions on the shaft.

If the allowable shear stress for the shaft is Totow 6-ksi, determine

to the nearest 1/8 in the smallest permissible outer diameter of the shaft.

Use the Maximum-Shearing-Stress Theory of Failure.
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Beam’s Slope & Deflection
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Fig. 4-6 Deformations (highly
exaggerated) of a beam element caused
by: (a) shear forces, and (b) bending
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NAME: SID #

Question 1: g
A beam is loaded and supported as shown. Use Singularity Method to find:

a-The reactions at the fixed support A and the roller support B. b= Gikdes
b-The siope of the beam at point C. P

Assume: E=29,000ksi I1=60in"

Answers:

Ra =4.5-kips

Rp = 13.5-kips

M, = 3-kips-ft CCW
ec = - (0.00174-rad

Question 2:
A beam is loaded and supported as shown. Use Singularity Method to find: w = 4.3 kips/R
a-The reactions at the roller support A and at the fixed support E.

b-The deflection at point C. : A B D E I
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Answers:

R s 7.38-kips

R, =15.12-kips

ME= 38.7-kips-ft CW
Yo =-0.0526-in

Question 3: 2.5 kips/ft
A beam is loaded and supported as shown. Use Singularity Method to find: L ;

a-The reactions at the roller support A and at the fixed support B.
b-The deflection at point C. Y. o e
i

Assume: E =29,000-ksi 6ft 6ft

Answers:

R, =5.58-kips

RB = 16.92-kips

MB = 38.04-kips-ft CW
Yo 0.107-in
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NAME: SID #

Question 1:
For the two beams and loading shown use superposition method to find:
a- the reactions at supports B, C and D.

b- the displacement at point A.

Assume P = 10-kips and EI the same for both beams.

Answers:

R, =-1.7-kips

RC =R = 5.85-kips
YA =-1

Question 2:
For the two beams and loading shown use superposition method to find:
a- the reactions at supports A, B, C and D.

b- the displacement at point B.

Assume A as fixed support and EI the same for both beams.
w = 4-kN/m

Answers:
R ™= 4.5-kN

R, = 1.5-kN
R =R = 0.75-kN
Y = 844/EI1

Question 3:

For the two beams and loading shown use superposition method to find:
a- the reactions at supports A and C.

b- the beam deflection at B.

w =3 kips/ft L=8-ft \
E =29,000-ksi I=50-in
R, =9.75-kips

R = 2.25-kips

M, = 11-kips-ft CCW
Y, =-0.019-in



