Ch.1 Questions:

1. The truss element used in finite element analysis is considered as a two-force member element. List and describe the assumptions of a two-force member.

2. What is the size of the stiffness matrix for a single element? What is the size of the overall global stiffness matrix in example 1.2?

3. What is the first thing we should setup when building a new CAD model in Creo?

4. How does the Creo Intent Manager assist us in sketching?

5. How do we remove the dimensions created by the Intent Manager?

6. How do we modify more than one dimension at a time?

7. Identify and describe the following commands:
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Ch.2 Questions:

1. Determine the coordinates of point A if the local coordinate system is rotated 15 degrees relative to the global coordinate system. The global coordinates of point A:  (30,50).



 








2. Determine the global coordinates of point B if the local coordinate system is rotated 30 degrees relative to the global coordinate system. The local coordinates of point B:  (30,15).










 Ch.3 Questions:

1. List and describe two of the commands in MS Excel to perform matrix operations that were used in the tutorial.

2. What is the difference between the ATAN2 function and the ATAN function in MS Excel.
3. In MS Excel, the trigonometric functions require the associated angles to be in degrees or radians?
4. How do we convert from an angle measurement from radians to degrees?
5. What are the advantages of performing the direct stiffness matrix method to solve a 2D Truss problem using MS Excel versus using a calculator?

6. Using MS Excel, determine the inverse matrix of matrix A:.



                8         2       3      12      11  



                2         4       7     0.25     5  


                3         7       3       5        6



              12       0.25    5       2        4



              11         5       6       4        8

7. Using MS Excel, determine the displacements of the following simultaneous equations:



25                8         2        3      12          X1


13.25           2         4        7     0.25       Y1

18                3         7        3       5          X2


19.25          12       0.25    5       2          Y2
Ch.4 Questions: 

1. Describe the typical finite element analysis steps.

2. In the tutorial, how were the nodes and elements created in Creo Simulate?

3. Can loads be applied to the midpoint of a truss element?

4. How do you identify the ZERO-FORCE members in a truss structure?

5. What are the basic assumptions, as defined in Statics, for truss members?

6. What does BACS stand for?

7. How is the X-axis of the BACS determined?

8. What is the purpose of a beam release?

9. How do we assign the material properties for truss element in Creo Simulate?

10. How do we define the cross sections for truss elements in Creo Simulate? What standard cross sections are available in Creo Simulate?

11. How do we determine the X and Y directions of an existing beam element in Creo Simulate?

12. How do we determine the applied constraints on an existing system in Creo Simulate?

13. How do we obtain the stress values of truss members in Creo Simulate?

14. What is the type of FEA analysis performed in the tutorial?

Ch.5 Questions: 
1. For a truss element in three-dimensional space, what is the number of degrees of freedom for the element?

2. How does the number of degrees of freedom affect the size of the stiffness matrix?

3. How do we create 3D points in Creo Simulate? 

4. In Creo Simulate, can we import a set of 3D point data that are stored in a regular text file?

5. Will the Creo Simulate FEA software calculate the internal forces of the members?

6. Describe the procedure in setting up the vector analysis of a 3D truss problem.

7. Besides using the vector analysis procedure, can we solve the example problem by the 2D approach described in Chapter 4?

8. Will Creo Simulate display the orientation of cross sections of truss elements correctly on the screen?

9. Truss members are also known as two-force member, what does that mean?

10. Can we use several different material properties to truss members in a truss system?

Ch. 6 Questions: 

1. For a beam element in three-dimensional space, what is the number of degrees of freedom it possesses?

2. What are the assumptions for the beam element?

3. What are the differences between Truss Element and Beam Element?

4. What are the relationships between the shear diagram and the moment diagram?

5. For beam elements, will the Creo Simulate FEA software calculate the reaction forces at the supports?

6. Can we apply both a point load and a distributed load to the same beam element?

7. How do we improve the quality of the curves shown in the shear and moment diagrams?

8. For a 2D roller support in a beam system, how should we set the constraints in Creo Simulate?

9. What are the main differences between a Creo Parametric Template file and a regular Creo Parametric part file?

10. List and describe the general procedure to setup a display view in Creo Parametric .

Ch. 7 Questions: 
1. What are the main differences between the integrated mode and the independent mode of Creo Simulate?

2. How do we account for inclined supports and apply angled loads on individual elements in Creo Simulate?

3. Describe the method of Superposition.
4. Can we create additional coordinate systems in Creo Simulate? 

5. Which command option do we use to display multiple result screens in the Review Results window?

6. Will Creo Simulate calculate and display the reaction forces that are located at inclined supports? 

7. List the standard beam cross section types that are available in Creo Simulate. 

8. In Creo Simulate, list and describe the two options to establish beam elements you have learned so far. 

9. Are the Creo Simulate analysis results stored inside the Creo Parametric  part files?

10. How do we control the speed of animation of the Creo Simulate analysis results?

Ch. 8 Questions: 

1. What are the equations of Statics (Equations of Equilibrium)?

2. What is the type of structure where there are more supports than are necessary to maintain equilibrium?

3. In the example problem, how did we solve the statically indeterminate structure?

4. What is the quick key combination to dynamically Pan the 3D model in Creo Simulate?

5. Is there any special procedure in setting up statically indeterminate structures in Creo Simulate?

6. List and describe the differences between a CAD model and an FEA model.

7. In Creo Simulate, what does Idealization mean?

8. What are the differences in the way the FEA model was created in the tutorial vs. the approach done in the last chapter? 

9. Can the beam cross sections be changed after beam elements have been created?

10. What is the percent error of the maximum bending stress obtained by the FEA analysis and the preliminary calculation in the tutorial?

Ch. 9 Questions: 

1. What are the four basic types of two-dimensional solid elements?

2. What type of situation is more suitable to perform a Plane Stress analysis than a Plane Strain analysis?

3. For plane stress analysis using two-dimensional elements, the surface of the mesh must be on which plane of a coordinate system?

4. Which type of two-dimensional solid elements is most suitable for members that are thin and whose loads act only in the plane?

5. Why is it important to recognize the symmetrical nature of design in performing FEA analysis?

6. List and describe the advantages and disadvantages of the P-element method over the H-element method.

7. Why is it important to not just concentrate on the stress results but also examine the displacements of FEA results?

8. In the tutorial, did the change in the refinement of the P-elements helped the stress results? By how much?

9. What does the Edge Distribution mesh option allows us to do?

Ch. 10 Questions: 

1. What are the most widely used failure criteria?

2. What are the main objectives of finite element analysis?

3. What will happen to the system if it is stressed beyond the elastic limit?

4. What are the necessary elements to create a swept feature in Creo Parametric ?

5. What is the purpose of doing a convergence study?

6. Under what condition does the bending stress developed in a curved beam no longer linear?

7. What does the Cutting/Capping Surfs option allows us to do?

8. Can a curved beam problem be analyzed with the 1D beam element? What is the main limitation of performing such an analysis?

9. What are the advantages of using 3D elements over using the 1D or 2D elements?

10. What is the purpose of performing a multi-pass adaptive analysis?

Ch. 11 Questions: 

1. For designs that are thin and symmetrical about an axis, what are the different FEA analyses available in Creo Simulate?

2. What are the advantages and disadvantages of performing an axisymmetric analysis over a 3D solid analysis?

3. To perform an axisymmetric analysis in Creo Simulate, on which plane must the surface be created?

4. In Creo Simulate, how do you setup the FEA model to be an axisymmetric model?

5. To perform an axisymmetric analysis in Creo Simulate, which axis is the default axis of symmetry?

6. To perform an axisymmetric analysis in Creo Simulate, can the surface be created in the negative X portion of the associated coordinate system?

7. What are the requirements to apply constraints on thin shell models? 

8. How do you specify the thickness of a thin shell model?

9. How do you display multiple analyses results on the same screen?

Ch. 12 Questions: 
1. What is the main purpose of performing a Modal analysis on a system?

2. What are the relations between resonant frequencies and the natural frequencies of a system?

3. In vibration analysis, any physical structure can be modeled as a combination of what objects?

4. A cantilever beam can be modeled as a simple mass-spring system by examining the deflection at the tip of the beam, what is the equivalent spring constant for such a system?

5. In performing a Modal analysis of a cantilever beam, would changing the material properties affect the natural frequencies of the system?

6. In Creo Simulate, is it required to have a load applied to the system in order to perform a Modal analysis?

7. In Creo Simulate, can we perform a Modal analysis without applying a constraint?

8. For the cantilever beam with a mass attached at the end, when the attached mass is relative big, we can ignore the weight of the beam as a simplified approximation. Calculate the first natural frequency of the tutorial problem using this approximation and compare the results obtained.
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