· Properties of Wood
· Two main types of wood

· Hardwoods

· Characterized by losing leaves in the fall

· About 200 different types commonly used

· Typically are harder and stronger 
· Better able to resist wear and dents or scratches

· Oak, maple, walnut, ash
· Often used to make furniture because of nice surface appearance
· Softwoods

· From evergreen trees that don’t lose their leaves
· Pine, Douglas fir, cedar

· Often weaker, but much cheaper since less demand for use in fine furniture

· Used a lot for framing, pallets, and paper since the surface texture doesn’t matter in these applications

· Tree Shapes

Wood(Tree Shapes

· Typically either a pyramid or oval shaped

· Modulus of elasticity increases with height while the Shear Modulus decreases with height

· E and G both increase as you move from the center (pitch) to the bark
· Wind loads cause the greatest stresses at the outside of the cross section near the bark

· Wind causes the majority of the loads applied to trees

· Typically wind speed increases as you get farther from the ground

· Cell Structure

Wood(Cell Structure
· Softwoods 

· Larger, more open cells

· Water is transported by the cells

· Hardwoods

· Mainly small cells

· A few large vessels that carry water

· Wood Grain

Wood(Wood Grain
· The grain you see in wood is formed in the direction of cell fiber growth

· Six main types of grain found in wood

· May find many different grain patterns in wood cut from the same tree

· Grain type depends on proximity to limbs and how the board was cut from the tree

· Depending on application you may want a different type of grain

· Structural Strength

· Straight grain typically the strongest 

· Woodworking

· Other grain patterns may be desirable since more visually appealing

· Saw Patterns

Wood(Saw Patterns
· The saw pattern used can affect the properties of the wood obtained from a log

· The properties of wood are highly dependent on the orientation of the grain

· Two pieces from the same log can have much different properties due to the way they have been cut
· Remember that wood properties vary across the cross-section from the pith to the bark

· Properties also vary with height so a long board may have length-wise property variation

· Plainsawing

· A few cuts are off a side then the log is rotated 90° 

· Quartersawing

· Log is first cut into quarters

· Then each quarter is successively cut on either flat side

· Flitchsawing

· All cuts are parallel to one another with no turning of the log

· Grades of Lumber
Wood(Grades of Lumber
· Depends on number of defects in a given length and width

· Four common grades for hardwoods

· Firsts and Seconds

· Select

· #1 Common

· #2 Common

· Different grading system for softwoods

· Defects

· Bow

· Warp on the face of the board from end to end

· Cup

· Warp on the face from side to side

· Cup

· Warp along edge line

· Knots 

· Loose knots can fall out weakening the board

· Splits

· Twist

· Property Comparison

Wood(Property Comparison

· Depends on type of wood and grain pattern present

· Direction of load relative to load is also important

· Lab Procedure
· We will be performing three tests on wood
· Plate-Connector Joint Test (ASTM D1761)

· We will do this test working as an entire section
· Attach a Simpson MP14 plate connector to two 1”x2”x6” pine boards placed end-to-end
· Attach a Simpson MP24 plate connector to two 1”x3”x6” pine boards placed end-to-end
· Apply load to both specimens using a cross-head speed of 0.035 in/min and a maximum displacement of 0.600 in
· Stop the test once the load starts to decrease and record the maximum load from the computer
· Dowel Bearing Test (ASTM 5764)

· Each group should select a 2”x4” block with a half-hole in it.
· Hole will be either transverse or axial 
· Load block in testing machine and place a ¾” bolt in the hole
· Move the cross head until it nearly touches the bolt
· Zero the load and the gage length
· Apply load using a cross-head speed of 0.04 in/min
· Stop the test when the displacement is 3/8” or the max. load has been reached
· Fastener Withdrawal Test (ASTM D1761)

· Each group should select a fastener to test and drive it 1” into a pine block
· Load the block in the testing machine
· Use supplied equipment to grab the fastener head
· Clamp the block to the base using the C-clamps
· Apply load to the fastener and find the maximum load required to withdraw the fastener
· Lab Report

· Formal report worth 100 points
· Remember to attach your initialed data sheet
· Plate-Connector Test
· Report the max. load for each plate
· Calculate the load per tooth for each plate
· Discuss why you would select one plate over the other and give an example of where you would use the selected plate
· Dowel Bearing Test
· Report the yield load or the maximum load
· Calculate the bearing strength of the pine block
· 
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· Discuss a situation where you could use the information from the test
· Fastener Withdrawal Test
· Report the maximum load required to withdraw the fastener
· Compare your results to the reference values on the memo
· Also compare your selected fastener to the strongest fastener in the reference table
· Discuss the pros and cons of using nails vs. screws
Reference Values

	Fastener Description
	Maximum Withdrawal Force (lb)

	6d bright common nail
	49

	8d bright common nail
	65

	10d bright common nail
	103

	16d common nail
	125

	#8 x 1.75” wood screw
	457

	#10 x 1.75” wood screw
	483

	#12 x 1.75” wood screw
	555


· Presentation

· Each group will fill in the following information and two groups will answer questions abut the lab
	Fastener Description
	Maximum Withdrawal Force (lb)


· No lab next week
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