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King Abdulaziz University

Faculty of Engineering

Aeronautical Engineering Department

	Course:
	AE 434 – Structures lab   (2: 2) – Required Core Course

	
	

	Course Description:
	Introduction: review to CE270, AE331 and AE432

 Aircraft Structures are subject to various loads during the flight. Those loads will deform and collapse the structure .Therefore, it's very important to study how to calculate and measure the deflections for various type of loading mechanism (experiment1-3). The Energy Method can be used to find out the deflections as well as to solve statically indeterminate structures (experiment 6-8).  Knowing the shear center location for any sections, therefore, any applications of shear force at the shear center will not produce any beam twist (experiment 4 and 5).

Some of Aircraft structures are consist thin column, therefore, the study of collapse mechanism is critical in aircraft structures; experiment 9 and10 are to study the stability and failure of columns.



	
	

	Prerequisites:
	AE 331(structure I), AE432( structure II), 

CE270( Strength of Materials)

	
	

	Textbooks & required Materials:
	1.Curtis,H.D., "fundamentals of aircraft structural analysis" McGraw1997

2.Bruhn, E.F. ," Analysis and Design of flight vehicle structure"

3. Donaldson, B.C. "Analysis  of Aircraft Structures" McGraw-Hill,1993

	Course Goal:

                     The course is intended to develop the student ability to 

        1. Calculate, measure and find the deflections, normal stress, shear stress and buckling        stress for different sections.
        2. Know a variety of experimental techniques and some practical experience.


	Course Learning Objectives: By the completion  of the course, the students should be able to: 

	1. Experiment 1: Simple bending                                                                                                                           (1)  Define the simplicity of beam bending  
      (2) State the assumptions in beam bending
             (3)  State the strain-displacements relationships

             (4)  Define the Bernouli's-Euler assumption

             (5)   Derive the stress-strain relationships

             (6)   Derive the 4th order equation of beam bending

             (7)  Set up the experiment for cantilever beam

             (8)  Calculate and measure the deflections at certain point

            (9)  Answer the discussion in experiment sheet 

2. Experiment 2&3: unsymmetrical bending 

             (10)  Define the centroid, principle and neutral axes

             (11)  Calculate the 2nd moment of area and product of inertia

            (12) set up the experiment for L-section 
3. Experiment 4&5 shear center and shear flow

         (13)  Define the shear center

         (14)  Set up the experiment for different sections

         (15) Calculate and locate the shear center

        (16) Explain why the difference between theory and experiment results

4. Experiment 6& 7 Elastic  frame

          (17)  Define SIS, SDS  in frames

          (18)  Derive the shear force and the bending moments diagrams

          (19)  Define the total strain and complementary energy methods

          (20)  Calculate the deflections using total complementary method

          (21) Solve the statically indeterminate frame.
           (22)  Set up the experiment for different frames

5. Experiment 8 &9 Stability of struts

           (23)  Define the struts

           (24)  Derive the Euler's equation for critical loads

           (25)  Calculate and measure the critical loads

           (26)  Set up the experiment for different lengths




	Course Topics and their Duration:


	Course Topics
	Duration in weeks

	1. Review of  CE270, AE331 and AE432

2. Experiment 1: Simple bending

3. Experiment 2&3: unsymmetrical  bending

4. Experiment 4&5 : Shear center and shear flow

5. Experiment 6 &7: Elastic Frame

6. Experiment 8 &9: stability of struts

	1.5
2.5
2.5
3
3.5
2
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King Abdulaziz University

Faculty of Engineering

Aeronautical Engineering Department

Course Calendar

	Spring 2007
	AE434 – Structures lab
	Course :


	weeks
	Topic


	Assignment 

	1
	1. Introduction; Review of  CE270, AE331 and AE432


	

	2

3

4
	2.Experiment 1: Simple bending
	

	4

5

6
	3 Experiment 2&3: unsymmetrical  bending


	Exam1



	7

8

9
	4. Experiment 4&5 : Shear center and shear flow


	Exam2

	10

11

12

13
	 5.Experiment 6 &7: Elastic Frame

	Exam3

	13

14

15
	 6.Experiment 8 &9: stability of struts
 
	Final Exam
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