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SOLUTION (2.1)
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SOLUTION (2.2)
[image: image129.wmf]kNm

×

( a )
Free Body: Beam BCD


[image: image5.wmf]0:(0.35)0,0.35

CAA

MRTTR

=-+==

å




(a)

Free Body: Rod AB  
[image: image130.wmf]pr

t

q

s

=

[image: image131.wmf]2

Pr

P

a

At

s

=+

[image: image132.wmf]q

=


[image: image133.wmf]'90.9MPa

s

=

[image: image134.wmf]9.1MPa

[image: image135.wmf]1

2

'()90.9MPa

x

q

sss

=+=

[image: image136.wmf]x

s

[image: image137.wmf]t


[image: image138.bmp]







[image: image6.wmf]22

25075261mm

AB

=+=




[image: image7.wmf]0:10(0.075)(0.25)03kN

BAA

MRR

=-==

å



Equation (a):
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  SOLUTION (2.3)

Load resultants are shown in the figure (above). Hence
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SOLUTION (2.4)


From geometry    

   d=L
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SOLUTION (2.5)
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c=0.075 m




     




Using Eq. (1.11a);
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SOLUTION (2.6)
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Statics:     
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Geometry:
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From  Eqs (a) and (b):
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It is required that, 



     




Solving, 
b=0.223 m = 223 mm


SOLUTION (2.7)


State of pure shear;   

 

     




Thus, 
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We have
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Solving, 
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SOLUTION (2.8)

     ( a )

[image: image25.wmf]2

333

max

224

pL

pL

V

Abhbh

t

===







     (a)


[image: image26.wmf]2

2

32

(8)(2)

3

max

4

12

pLh

pL

Mc

I

bhbh

s

===







     (b)

Thus,
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Equation (c):
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SOLUTION (2.9)
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SOLUTION (2.10)

From Table B.6:
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For example, if 
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SOLUTION (2.11)
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( a )
Maximum shear stress (at N.A.):
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     ( b )
Minimum shear stress (at section a-a):
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SOLUTION (2.12)
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Maximum shear stress (at N.A.).
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     ( b )
Minimum shear stress (at section A-A).
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SOLUTION (2.13)

We have
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Equation (1.13):
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SOLUTION (2.14)


     


     



Boundary Condition:
     


     



     




Boundary Conditions:

     


     



     




     




Boundary Condition:

     


     















Boundary Condition:     


     



Thus,




At x=L;


     






SOLUTION (2.15)






Refer to Table B.7 ( Case 5 and 7 ):







     








Deflection 

 of A due to only 
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(2.15 CONT.)


Table B.7 ( Case 2 with b=0 ),  cantilever:


     




Total deflection


     




SOLUTION (2.16)


     


   



     




Boundary Conditions:

     


   




    



     




     




Boundary Conditions:
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Slope at x=0:     

      



SOLUTION (2.17)









Symmetry







     









      



Segment AC
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We have


     




     


     



     


   




    



     


    



Equation (a) is thus


     



SOLUTION (2.18)

           We have 
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           Note that, the axial stress formula, Eq. (2.38a) requires 
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SOLUTION (2.19)
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Point A
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Table B-4;
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Point B;
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SOLUTION (2.20)
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SOLUTION (2.21)


At a point on circumference, we have
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Thus
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   no failure
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0.428+0.029 < 1         

   no failure

SOLUTION (2.22)
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Solving
     n=1.7


SOLUTION (2.23)
We have  σall  = 250/2.2 =113.6 MPa.   From  Eq. (2.38b) we find that the limiting value of pressure 

                p=  
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for circumferential stress. The axial stress is thus

              p=2
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Comment:    The gage pressure may not exceed 454.4 kPa.


SOLUTION (2.24)
The tangential, axial, and radial streses are:   
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SOLUTION (2.25)


At a point on the surface of  the shaft, we have







[image: image98.wmf]4

6

4

32

mm

)

10

(

106

.

3

)

75

(

=

=

p

J








[image: image99.wmf]2

3

2

4

mm

)

10

(

418

.

4

)

75

(

=

=

p

A








[image: image100.wmf]MPa

054

.

9

)

10

(

418

.

4

)

10

(

40

3

3

=

=

=

-

A

P

s








[image: image101.wmf]MPa

44

.

72

)

10

(

106

.

3

)

0375

.

0

)(

10

(

6

6

3

=

=

=

-

J

Tr

t



Thus 
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SOLUTION (2.26)

At the fixed end A(see Fig. P2.26):
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(2.26 CONT.)

Then
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SOLUTION (2.27)








At the fixed end:
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The effect of 
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SOLUTION (2.28)







Using equations of statics;
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Applying Eq. (2.57):


     




Integrating,  we have


     




SOLUTION (2.29)








Segment AC






      

    








Segment BC







      

      



Let Q=0,    Thus,  Eq. (2.57):
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SOLUTION (2.30)
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We have
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(2.30 CONT.)

     ( b )
Add Q at A.  Hence,
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Let Q=0,  Then
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Add C at  A.  We have
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For C=0:


     




SOLUTION (2.31)
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Boundary conditions are 
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