Code No. RR-10802

I-B.Tech Regular Examinations, May/June-2004

STRENGTH OF MATERIALS

(Chemical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Draw neat sketch of a typical stress-strain curve obtained from a direct tension test on a mild steel rod and explain the salient points. 


b)
A bar of brass 25mm diameter is enclosed in a steel tube of 50mm external diameter and 25mm internal diameter.  The bar and the tube are rigidly fastened at both the ends and are 1.2 m long.  Determine the stresses in the materials when a load of     75 kN acts on the composite bar. Take Esteel=210 kN/mm2, Ebrass=1x105 MPa.  

2.
A bar of steel is 50mm x 50mm in section and is 140mm long. It is subjected to a tensile load of 270 kN along the longitudinal axis and tensile loads of 500 kN, 420 kN on the lateral faces.


a)  Find the charge in dimensions of the bar and the change in volume.


b) Also find what axial longitudinal tensile load acting alone can produce the    

     same longitudinal strain as in(a).

3.
Draw shear force and bending moment diagrams and mark the salient values.


4.a)
Find the dimensions of the strongest rectangular beam that can be cut out of a log of wood 3m diameter.

b)
A T-beam having flange 250mm x 25mm and web 25mm x 200mm is simply supported over a span of 6.6m.  It carries a u.d.l. of 5.8 kN/m including self weight over its entire span, together with a load of 45 kN at mid span. Find the maximum tensile and compressive stresses occurring in the beam sections and sketch the stresses across the section.

Contd….2

Code No:RR-10802



-2-



Set No:1

5.a)
Derive the distribution of shear stress across the depth of a T-section with usual notations. Sketch the distribution and mark the salient values.

 b)
A T-shaped cross section of beam with 300mm x 80mm web and 200mm x 100mm flange is subjected to a shear force of 100KN. Calculate the shear stress at neutral axis, and at the function of web & flange.

6.
A cylindrical shell 90cm long 20cm internal diameter having thickness of metal as 
8mm is filled with fluid at atmospheric pressure.  If an additional 20cm3 of fluid is 
pumped into the cylinder, find (a) the pressure exerted by the fluid on the cylinder 
and (b) the hoop stress induced.  Take E=2x105N/mm2 and 1/m=0.3;

7.
A rectangular body is subjected to direct stresses in two mutually perpendicular directions accompanied by shear stress. Derive the normal stress and shear stress on an oblique plane inclined at an angle ( with the plane of major direct stress.

8.
A hollow shaft 450 mm external diameter and 250mm internal diameter is  subjected to a torque of 400 kNm. Find the shear stresses at the outer and the inner surfaces of the shaft. Draw the shear stress distribution for the wall of the shaft. Find also the twist in a length of 2.50 m of the shaft. Take C = 8 * 104 N/mm².
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1.a)
What is a homogeneous and isotropic material.  Define stress and  strain.


   b)
What is Hooke’s law and hence define modulus of elasticity.  What is factor of safety.








c)
A steel tube 35 mm internal diameter, 2.5 mm thick and 5 m long is covered throughout with copper tubes of 2.5 mm thick.  The tubes are rigidly fastened at their ends.  The compound tube is subjected to tension and the stress produced in steel is 75 MPa.  Determine (i) the elongation of the steel tube.  (ii) Stress in copper tube and (iii) the load carried by the combined tube. Take Esteel = 2x105 MPa and Ecopper = 1.1x105 MPa.

2.a)
Derive from first principles the expression for bar of uniform strength.


b)
For a given material the modulus of elasticity 1.12 x 105 MPa and the modulus of rigidity is 0.48 x 105 MPa. Find the bulk modulus and lateral contraction of a round bar of 45mm diameter and 2.7m length when stretched by 2.5mm.

3.
Draw shear force and bending moment diagrams and mark the salient values.


4.a)
Find the dimensions of the strongest rectangular beam that can be cut out of a log of wood 2.8m diameter.

b)
A  T-beam having flange 240 mm x 25 mm and web 25mm x 250 mm is simply supported over a span of 6.5m.  It carries a u.d.l. of 7 kN/m including self weight over its entire span, together with a load of 42 kN at mid span.  Find the maximum tensile and compressive stresses occurring in the beam section.  Draw the sketch showing the stresses, across the section.
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5.a)
Derive the distribution of shear stress across the depth of an I – section with usual notations. Sketch the distribution and mark the salient values.

b)
An I – section with 200mm x 60mm flanges and 400mm x 40mm web is subjected to a shearing force of 200KN. Find the maximum shearing stress developed in the beam cross section. Also sketch the shear stress distribution across the section.

6.
A cylindrical vessel whose ends are closed by Means of rigid flange plates, is 
made of steel plate 3mm thick.  The both and the internal diameter of the venel 
are 50cm and 25cm respectively.  Determine the longitudinal and hoop stresses in 
the cylindrical shell due to an internal fluid pressure of 3N/mm2.  Also calculate 
the increase in length diameter and volume of the vessel.  Take E=2 x 105 N/mm2 
and Poisson’s 
ratio=0.3;

7.
At a point within a body subjected to two mutually perpendicular directions, the stresses are 80 N/mm² tensile and 40 N/mm² tensile. Each of the above stresses is accompanied by a shear stress of 60 N/mm². Determine the normal stress, shear stress and resultant stress on an oblique plane inclined at an angle of 45° with the axis of minor tensile stress. 

8.
A hollow shaft of diameter ratio 3/8 is to transmit 375 kW at 100 rpm, the maximum torque being 20% greater than the mean; the shear stress is not to exceed 60 N/mm² and the twist in a length of 4 metre is not to exceed 2 degrees. Calculate its external and internal diameters, which would satisfy both the above conditions. Take C = 8 * 104 N/mm².
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1.a)
Explain the difference between a brittle material and ductile material, Give examples.









b) Define stress and strain.







c)
Two vertical rods one of steel and another of bronze are each fastened at the upper end at a distance of 600 mm apart.    Each rod is 1.1 m long and 12 mm in diameter.    A horizontal rigid bar connects the lower ends of the bar and in placed a load of  7 kN so that the bar remains horizontal.   Find the position of the load on the cross bar and the stresses in each rod.   Take  Esteel = 2x105 MPa,  Ebronze=0.62x 105 MPa.

2.a)
The modulus of rigidity of a material is 0.82 x 105 MPa. When a 8mm x 8mm rod of this material is subjected to on axial pull of 4.5kN it is found that the lateral dimension of the rod changed to 7.98mm x 7.98mm.  Find the Poisson’s ratio and modulus of elasticity.









   b)
Obtain from first principles the expression for a bar of uniform strength.

3.
Draw shear force and bending moment diagrams and mark the salient values.


4.a)
What is ‘elastic section modulus’?

b)
A rolled steel joist of I section has dimensions as shown in Fig. This beam of I section carries a u.d.l of 55 kN/m on a simply supported span 11m.  Calculate the stresses produced due to bending.
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5.a)
Derive the distribution of shear stress across the depth of a square section placed as a diamond shape and sketch the distribution. Determine the stress at N.A. and maximum stress and average stress.


a

b)
A bar of hexagonal cross section of side length 60mm is subjected to a shear force of 50KN. Plot the shear stress distribution across the section and find out the maximum shear stress in the section.

6.
A cylindrical shell 3 metres long which is closed as the ends has an internal diameter of 1m and a wall thickness of 15mm.  Calculate the circumferential and longitudinal stresses induced and also changes in the dimensions of the shell, if it 
is subjected to an internal pressure of 1.5 N/mm2.  Take E=2x105 N/mm2 and 1/m=0.3;

7.
The principal stresses at a point in a bar are 200 N/mm² (tensile) and 100 N/mm² (compressive). Determine the resultant stress in magnitude and direction on a plane inclined at 60° to the axis of the major principal stress. Also determine the maximum intensity of shear in the material at a point.

8.
A solid circular shaft is to transmit 300kW at 150 r.p.m. If the shear stress is not to exceed 80 N/mm² find the diameter of the shaft. What percentage saving in weight would be obtained if this shaft is replaced by a hollow one whose internal diameter equals 0.6 of the external diameter, the length, the material and the maximum shear stress being the same. 

- - -
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1.a)
Draw a neat sketch of typical stress-strain curve obtain from direct tension test on a mild steel rod and explain the salient points.



   b)
Explain the terms ductility and malleability.  Give examples.


   c)
Two vertical rods one of steel and another of brass and each fastened at the upper end at a distance of 1 m apart.  Each rod is 1.2 m long and the diameter of steel rod is 25 mm and that of brass rod is 30mm.  A horizontal rigid bar connects the lower ends of the bar and is placed a load of 5 kN so that the bar remains horizontal.  Find the position of the load on the cross-bar and the stresses in each rod.  Take                Esteel = 2.1x105 MPa and  Ebrass = 1x105 MPa.


2.a)
Define the elastic constants and Poisson’s ratio. State their units.


b)
A compound mild steel rod ABC of circular section transmits on axial pull. The total length of the bar is 1.5 m, the part AB is 0.85m long the BC 0.65m long. AB is 25mm diameter, and BC is 20mm diameter. If the total change in length is 0.9mm, determine for separate parts AB and BC the changes in length, diameter and volume. Take Poisson’s ratio=0.3.

3.
Draw shear force and bending moment diagrams and mark the salient values.


4.a)
A T-beam having flange 200mm x 20mm and web 20mmx220mm is simply supported over a span of 5m.  It carries a u.d.l of 8 kN/m over its entire span.  Calculate the maximum compressive and tensile stress occurring in the section.  What is the magnitude of flexural stress at the junction of flange and web.  Draw the stress variation across the section.

b)
A cantilever of length 3.6 m fails when a load of 5 kN is applied at the free end.  If the section of the beam is 60mm x 100mm, find the stress at failure.

Contd….2

Code No:RR-10802



-2-



Set No:4

5.
A hollow rectangular (box) section having 350 x 250 outer dimensions and           300 x 200 inner dimensions is subjected to a linear change in bending moment of 8KNm per meter length along the length of member. Determine the shear stress distribution across the depth of section and maximum shear stress.

6.
A vertical thin-walled standpipe is 4.2m in diameter and stands 25meters high. If the allowable working stress in tension is 120N/mm², what is the required wall thickness of the pipe. Assume that the pipe is filled with water of specific weight of 10KN/m³.

7.
At a point P in a machine element, the rectangular stress components are 

      (x = 3  MPa, (y = 1 MPa and  (xy = 2 MPa. Determine the principal stresses, the principal planes and the principal shears. Indicate these on a properly oriented element.

8.
Find the dimensions of a hollow shaft of internal diameter = 0.6 * external diameter, to transmit 150 kW at 250 r.p.m. if the shearing stress is not to exceed    70 N/mm². If a blending moment of 3000 Nm is now applied to the shaft, find the speed at which it must be driven to transmit the same power for the same value of the maximum shearing stress.

- - -
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1m





2m





2m





3m





1.5m





2m





15kN





90kN





65kN/m
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2





2m





1m





3m





2m





4m





45kN/m





60kN





40kNm
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3





85kN





2m





2m





4m





2m





3m





10kN/m





55kNm





35kN/mm





30mm





400mm





20mm





200mm





280mm





20mm
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2m





3m





3m





5m





4m





26kN/m





15kN/m





60kN








