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1.
Using the general approach of displacement function, derive the force-displacement relationship and element stiffness matrix.


2.
An elastic bar is having a uniform cross sectional of area ‘A’ mm2 and length     ‘L’ mm.  It is fixed at one end and other end is allowed to move along the axis of the elastic bar.  A force ‘F’ KN is acting at the free end and the Youngs Modulus is ‘E’ N/mm2.  Calculate the displacement at the free end.






3.
Derive the element stiffness matrix for the 2-noded beam element using direct approach.

4.
Triangular elements are used for stress analysis of a plate subjected to inplane load.  The components of displacement parallel to (x,y) axes at the nodes i, j and k of an element are found to be (-0.001,  0.01),  (-0.002, 0.01) and (-0.002, 0.02) cm respectively.  If the (x,y) coordinates of the nodes I, j and j are (20,20), (40,20) and (40,40) in cm respectively,  find (a) the distribution of the (x,y) displacement components inside the element and (b) the components of displacement of the point (xp, yp) = (30,25)cm.

5.
A uniform aluminum circular fin a diameter 2 cm is extruded from the surface whose temperature is 1000C.  The convection takes place from the lateral surface and tip of the fin.  Assuming k=20 W/m K, h= 1000 W/m2 K and T ( = 200C,  determine the temperature (distribution in the fin using two element idealization?

6.
Derive the elemental mass matrix for 1-D bar element and 1-D plane truss element?

7a)
How do you calculate the element  stresses for 3-Dimenstional body?

b) Derive the element stiffness term and force term for four nodded tetrahedral       elements.

8a) 
Describe Co ,C1 ,C2 classes.

  b) 
Write features of the ANSYS, NISA, NASTRAN.
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1.
Derive a Property matrix (D)6 x 6 for isotropic materials, using Hook's relations.

2. Derive the finite element equations from the one dimensional second order equation by variational approach.



3.
Discuss the method to calculate slope,  shear force and bending moment of a 2-noded beam element?

4.a)
Explain about Natural Co-ordinates system.

   b)
The nodal coordinates and its functional value of a triangular linear element is given below.  Calculate the value at (36, 9).

	
	Co-ordinates
	Value

	Node  1
	(31, 16)
	130

	Node 2
	(38, 9)
	  94

	Node 3 
	(31, 13)
	 125


5.
Determine the temperature distribution in a circular tapered fin varies the diameter from 4 cm to 1 cm over a length of 1m.  The convection takes place on lateral surface as well as tip.  The conductivity of the fin material is 200 W/m K,  heat transfer coefficient over the surface is 980 W/m2 K and T( = 220C.  Assume base temperature is 1000C.

6.
Evaluate the eigen values,  eigen vectors and natural frequencies of a beam of cross section 360 cm2 of length 600  mm.  Assume young’s modulus as 200 Gpa,  density 7850 kg/m3 and moment of Interia of 3000 mm4.  Make in to two elements of 300 mm length each.

7. When will a finite element is called an element from the Lagrange family?  Establish shape functions and write Jacobian matrix for any two, three dimensional elements of Lagrange family.

8.a) 
What are the limitations of NASTRAN in stress analysis?

   b) 
What are the drawbacks of ANSYS in modeling?

+ + + + +

  Code No: RR-311403

III B.Tech I–Semester Regular Examinations, November-2004

FINITE ELEMENT METHODS

(Mechatronics)

Time: 3 hours






Max. Marks: 80

Answer any Five questions

All questions carry equal marks

---

1.
If a displacement field is described as follows,


u = (-x2 + 2y2 + 6xy) 10-4 and v = (3x + 6y – y2) 10-4

Determine the strain components (xx , (yy, and (xy at the point x=1 ; y = 0. 

2.
Derive the shape functions for a Quadratic one dimensional line element in Natural Co-ordinate system.



   

3.
Define and derive the Hermite shape functions for a two nodded beam element?

4.a)
Explain about Local Co-ordinate system.

b)
The nodal coordinates and its functional value of a triangular linear element is given below.  Calculate the value at (20, 6).

	
	Co-ordinates
	Value

	Node  1
	(13, 1)
	190

	Node 2
	(25, 6)
	 160 

	Node 3 
	(13, 13)
	 185


5. The coordinates of the nodes of a triangular element are 1(-1,4), 2(5,2) and 3(3,6) of thickness 0.2 cm. The convection takes place over all surfaces with a heat transfer coefficient of 150 W/m2K and T(= 300C. Determine the conductivity matrix and load vector if the internal heat generation is 200 W/cm3. Assume thermal conductivity the element is 100 W/m K.

6. Derive the elemental mass matrix for two noded beam element and 2-noded frame element?

7.
Derive strain displacement matrix (B) for four node tetrahedral element.

8a)
 Compare the capabilities of ANSYS software with NISA software
.

b)
 List and sketch the various 3-D solid structural elements available in ANSYS software.
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1.
In plane strain problem, the stress components are (x = 20kN/mm2 and               (y = -10kN/mm2 and ν = 0.3, Calculate the stress (z.  Assume E = 30000kN/mm2.


2.
Derive the shape functions for a one dimensional linear line element in global Co-ordinate system.


3. A cantilever beam of 1 m length carries a single point load at the end of the beam of 10kN.  Calculate the deflection at the end of the beam using FEM,  if 

E=70 Gpa,  A=500 mm2 and I=2500 mm4.

4.
Derive the shape functions for a triangular linear element in global Co-ordinates system.

5.
Derive the conductivity matrix and vector for the 2-D element when one of the faces is exposed to a heat transfer coefficient of h at T ( and with internal heat generation of q W/m3.

6.
Discuss the methodology to solve the Eigen value problem for the estimation of natural frequencies of a stepped bar?

7.
Give the dimensional finite element formulation of solid and structural mechanics using principle of minimum potential energy.

8a) 
What is the necessity of determining Von misses stresses in finite element static 
analysis? 

   b) 
Briefly explain about ANSYS software package.
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