Testing the Shell Toughness Using Three Point Bend Tests
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Procedure 2: Three point bend tests to determine flexural strength
1. Put goggles on.

2. Obtain six samples of shell from your teacher. Two will be PC, prismatic calcite, the next NA, nacre aragonite and the last XA crossed lamellar aragonite. These samples have been cut from larger shells to save time.

3. Place the sample into the 3-point bend apparatus and tighten the screw until the pieces just come in contact.

4. The handle turns in a 360 degree circle. You will make 1/8th of a circle turn, or 45 degrees.

5. Keep tightening the screw until the sample fails or cracking appears on the bottom of the sample.

6. Run all three of the same type first. Record your data.

7. Run the second type of shell and record your data.

8. Graph the results.

Analysis

1. From your graph, calculate the elastic modulus from the elastic region of the graph.

2. Using the following formula σ= 3FL\2bd2, calculate the flexural strength of the shell material. F= force, L= length between the supports, b= width of beam, d= displacement, knowing the modus, σ is given in the table below.

3. Is there any difference in the strength of the two shells. If so how can you account for this?

	Structure type
	Tensile Strength

M Pa
	Compressive Strength

M Pa
	Bending Strength

M Pa
	Young’s Modulus

G Pa

	Prismatic
	60
	250
	145
	26

	Nacre
	80
	350
	200
	46

	Crossed Lamellar
	40
	260
	85
	52


Questions:

1. Which architecture is the best in this type of mechanical test?

2. Sketch this architecture and show how the stress travels through the material.

3. Which microstructure would you hypothesize is the most costly to produce for the mollusk in terms of energy expended. 

4. Using the internet, find three products that in some way mimic these microstructures.

5. Brainstorm a new application for one of these architectures.

The right side image is the 3-point bend test apparatus. The left side and middle photos show a more detailed look at the apparatus before and after the test in completed.








