Wood-composites

Name: ______________________


Testing Wood-Composite Strengths 
Overview:
Cutting edge research, at the University of Maine, Advanced Structures and Composites Center building, involves methods that infuse polymer resins into fabrics, wood, concrete, ceramics and other materials to produce stronger, more durable composites. These composite have been found to be extremely useful for marine, automotive, construction industries and more. Material engineers are constantly researching how to modify building materials to create more desirable properties.
Objective:
Create a stronger flour/sawdust plank composites and determine the optimum sawdust to flour ratio that produces the strongest composites.
Pre-Lab:
·  Take the pre-test (6 questions)
·  Observations
·      Classroom demonstration with dough planks (record observations)
o   Dough Planks: ________________________________________________________________________________________________________________________________
Create a wet mount and observe sawdust fibers under a microscope (record observations)
o   Sawdust under microscope: 
	Sketch sawdust fibers10X
	Sketch sawdust fibers 40X


Hypothesis:
Develop a hypothesis based on your observations about how the wood fibers will increase the strength of the dough planks and what ratio of sawdust to flour would be ideal to develop the strongest planks
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Materials:
Making Planks                                               
Testing the Planks
100 ml beaker                                                
Scale (digital or mechanical)
500 ml beaker                                                
Calipers
Sawdust                             
               
2 desks (same size)           

Flour                                  
               
Bucket  (1/group)
Salt                                     
               
 Masses / Sand
Water                                 
               
     

Ruler      

Cookie sheet                      
               

Cooking grease/Oil
Mixing bowls (1/group)     
     

Science Notebooks
Instructions and examples of plank recipes 
	Straight Baker’s Dough
	Instructions
	50/50 sawdust to flour

	200   mL Flour
 50    mL NaCl
 80    mL H2O
 
	1. Mix NaCl and flour in bowl.
2. Add 80 mL H2O.
3. Mix with spoon (add a tiny bit more H2O if necessary - 5mL at a time). 
4. Knead with hands for about five minutes.
5. Evenly roll dough into 80 cm strand
6. Cut into four 20 cm strands.
7. Place on a greased pan and form into 0.5 cm thick × 3 cm wide × 20 cm long planks
8. Cook at 150°C (300°F) for one hour.
	100   mL Flour                  
               100   mL Sawdust           
               50     mL NaCl                  
               80     mL H2O

	25/75 flour to sawdust
	
	75/25 flour to sawdust

	50 
mL Flour
150      mL Sawdust
50 
mL NaCl
80 
mL H2O
	
	150      mL Flour
50 
mL Sawdust
50 
mL NaCl
80
mL  H2O


Making Planks Procedure:
· Each group is assigned a plank with a particular ratio of sawdust to flour. 
· Mix the flour, salt and sawdust into a mixing bowl and add 80 mL of water. 
· Stir the mixture until it rolls into a large ball.
· Place dough on lab table and roll out evenly into an 80 cm strand. 
· Cut the strand into sections of 20 cm. 
· Place 20 cm strands on a greased cookie sheet and form into 3cm x 20 cm x .5 cm rectangle planks.
· Teacher will cook planks at 150*C (300*F) for one hour 
Experimental Design: 
Describe the agreed upon experimental design for your class
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________ 
Once an experimental design has been established students can start mixing up their wood composite
Testing Planks Procedure:
· Number each plank (1 - 4) with a marker along with the sawdust to flour ratio.
· Determine the mass of each plank and write it in marker directly on the plank
· Make and record observations about each plank (this needs to be recorded in the results section of the activity sheet)
· Arrange two desks of the same height about 15 cm apart from each other and place a plank in-between. 
· Place a 1 gallon bucket to hang from the middle of the plank 
· Place the plank between the desks (2 cm on each side of the desk and the 1 gallon bucket handing directly in the middle of the tank).
· When adding additional weight, it is important to wait about 30 seconds before adding more mass and listen carefully for cracking. If you hear cracking you should wait until the plank settles before adding more mass (20 grams at a time at this point).
· Be careful the masses do not fall on the floor once the planks break. Have students spot the masses with their hand (without touching them) at all times.
Test planks:
Describe any modification the class made to the above procedure.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Results:
Record observation (qualitative and quantitative) – make sure to mark each plank with a number, the mass and the sawdust ratio.
Plank#1_________________________________________________________________________________________________________________________________________________________________________________________________________________
Plank#2_____________________________________________________________________________________________________________________________________________________
Plank#3_____________________________________________________________________________________________________________________________________________________
Plank#4_____________________________________________________________________________________________________________________________________________________
Plank#5_____________________________________________________________________________________________________________________________________________________
Plank#6_____________________________________________________________________________________________________________________________________________________
Table results:
	Plank #
	Sawdust ratio
	Length (cm)
	Width (cm)
	Height (cm)
	Volume (l*w*h) (cm3)
	Mass of plank (g)
	Density
mass/volume (g/cm3)
 
	Mass held by plank (g)
	Stress (N)
[(mass held/1000)* 9.8]
	Strength ratio
(mass held/mass of plank)
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 * Shaded columns require calculations
· Mass is determined with a digital scale or double pan balance
· Length, width and height of the plank is determined with a ruler 
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· Volume is determined by multiplying length by width by height
· Density is determined by dividing the mass of the plank by volume of the plank
· The mass held by the plank is the most mass each plank held without breaking
· The strength ratio is the mass held by the plank divided by the mass of the plank itself. The higher the strength-ratio value, the better the performance of the plank. 
· Pool the averages for each column with the entire class.

· When pooling the data, students could create a spreadsheet with the following columns:
· Group number
·  Flour/ Sawdust rations
·  Length (cm)
·  Width (cm)
· Height (cm)
· Plank Volume (cm3)  - Example spreadsheet formula“=C2*D2*E2”
· Mass of plank (g)
·  Density of plank (g/cm3) - Example spreadsheet formula “=G2/F2”
·  Mass held by plank (g)
· Weight or stress (N) - Example spreadsheet formula“=(G2/1000)*9.8”
· The last column should be labeled “Strength Ratio”: and will contain a formula to calculate the “Mass Held / Mass of Plank” ratio. - Example formula “=I2/G2 “
·  Once all the data is collected and pooled, groups should work together to create a bar graph that shows the sawdust/flour ratio as the manipulated variable and the average strength ratio as the responding variable.
· As an extension, An additional graph should be created. This second graph is the group’s choice and should be used to support your final claim.
· The conclusion is one of the most important parts of the entire lab activity. It is important to make a claim, provide evidence form the results and include scientific reasoning. It is also important to address any weaknesses within the experimental design and the testing procedure of the planks and provide suggestions on how to improve the research and/or future areas of research.
CONCLUSION (outline):
Claim: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Evidence: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Scientific Reasoning: ______________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Experimental Design Weakness: ____________________________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Testing Procedure Weakness: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Improve Research: _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Future area of research: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Comprehension Questions:
1. Explain why it is important to test several different planks with the same ratio of sawdust to flour? Why would you want to average the results of the strength ratios for each ratio of sawdust to flour? When is it appropriate to throw out results from one plank test and average the remaining results? Provide a clear example.
2. Do you think the results of the plank testing would be different on a rainy day (high humidity) versus a warm sunny day? Explain.
3. Do you think a particle composite made with small granules of sand would be stronger than the sawdust fiber composite? Why or why not?
