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Compression of Wood
 Jenny RamponiSarah Austin
 Erik BjornstromBrandon Jones
 SRJC Engr 4512/9/09
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Our Project Objectives
 Compress at least 5 different types of wood and create stress/strain plots.
 Determine toughness, moduli of elasticity (where applicable), and compressive strengths of all samples.
 Determine which type of wood is the strongest.
 Recommend engineering uses for all samples.
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Our Crew
 Erik Bjornstrom
 Jenny Ramponi
 SarahAustin
 Brandon Jones
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Uses of Wood in Engineering
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Uses of Wood in Engineering
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Uses of Wood in Engineering
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Douglas Fir Engineers and architects consider Douglas Fir as the best choice for structural lumber applications.Dimensionally stable and well known for a superior strength-to-weight ratio. Performs extremely well against strong forces including winds, storms, and earthquakes.Universally recognized for tough fiber, dense grain structure, strength and beauty.
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PoplarProperties include straight grains, fine texture, resistance to shock loads, low stiffness, medium crushing strength, and very little tendency to split when nailed.Commonly used for sculpture, wood carving, interior trim, molding, cabinetry/furniture, light construction, doors and paneling.Often sliced into veneer to use for faces, cross-banding and backs of plywood.Low bending and glues very well.
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BirchGrows plentifully in the eastern United States and Canada.
 Uses include high-grade plywood and flooring. It is also used for furniture, upholstery frames, interior finish, doors, and store fixturesHeavy, hard and strong with an interlocked grain. Superior bending properties, giving it excellent shock resistant.Medium-High shrinkage makes it inappropriate for exterior use.
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Particle BoardManufactured from wood particles and chips, sawmill shavings and saw dust.Loose particles are glued together, pressed, and extruded to make a composite material.Cheaper, denser, and the most uniform compared with other conventional woods .More expensive than plywood.
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RedwoodWidely recognized for resistance to shrinking, warping and checking as well as durability.Open-celled structure and little or no resin. Able to absorb and retain all types of finishes extremely well.Less volumetric and tangential shrinkage than other common domestic softwoods. In exterior use, redwood stays flat and straight with minimal warping, cupping or checking.
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PlywoodIncludes various different types of wood.An engineered product made from sheets of wood glued together at 90-degree angles in relation to grain direction. Generally includes an odd number of sheets to protect the wood from warping.
 Most beneficial for uses requiring resistance to cracking, shrinking, twisting, warping, and strength.
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Wood Cells
 The cells which make up the structural elements of wood are generally tubular and quite firmly grown together. Dry wood cells may be empty, or partly filled with deposits such as gums and resins; Liquids that come from the inner bark.
 Many wood cells are considerably elongated and pointed at the ends. Such cells are called fibers. The direction of the wood fibers with respect to the axis of the tree is one of the most important characteristics affecting the usefulness of a given piece of wood, since it has a marked influence on strength.
 Hardwood fibers range from: l/25 inch in length; softwood fibers average from l/8 to l/4 inch in length, or longer.
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Hardwood vs. SoftwoodAll wood species are classified for commercial purposes as either hardwoods or softwoods.
 Hardwoods:The broad-leafed, deciduous trees which drop their leaves at
 the end of the growing season. Examples of commercially- grown hardwood trees include oak, maple, walnut and ash.
 Softwoods: Classified as evergreen trees. Evergreen trees may have fern-
 like leaves, typical of the redwoods, or needle-shaped leaves typical of the pines and firs. Softwoods are also known as conifers (or "cone bearers") because all softwood trees bear cones of one kind or another.
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Procedure
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Procedure

Page 17
                        

Procedure
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Procedure
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Problems EncounteredCompression Machine shutting down constantly—many times the machine shut down mid-test, forcing us to redo several of our tests.
 Reading the gauge measuring change in length: toward the end of a test, the gauge began rotating very quickly, making it difficult to obtain accurate readings.
 Initially, we had to zero the machine, even though there was a small initial force exerted. This could have led to some error, as our engineering strain values would be affected. A hydraulic press could have provided more accurate data.
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Project Summary
 Birch is the strongest wood that we tested in terms of both toughness and compressive strength.
 Our data produced expected stress-strain curves with a modulus of elasticity, compressive strength, and a breaking point.
 When testing against the grain, samples usually snapped and broke under considerably less strain than when testing with the grain.
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Results
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Results
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Results
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Results
 ToughnessCompressive
 StrengthModulus of
 ElasticityPoplar (against grain) 36 psi 652 psi 69000 psiBirch (against grain) 48 psi 1136 psi 86000 psiRedwood (against grain) 36 psi 386 psi 16000 psiParticle Board 19 psi 1325 psi 113000 psiDouglas Fir (with grain) 962 psi 4715 psi 511000 psiRedwood (with grain) 69 psi 4201 psi 577000 psiPlywood 42 psi 3011 psi 528000 psiBirch (with grain) 918 psi 8880 psi 1000000 psiPoplar (with grain) 44 psi 6275 psi 518000 psi
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Results
 Density Compressive
 StrengthStength/Density
 Ratio
 Poplar 30 lbs/ft3 6275 psi 209 psi/lbs/ft3
 Birch 44 lbs/ft3 8880 psi 202 psi/lbs/ft3
 Redwood 28 lbs/ft3 4201 psi 150 psi/lbs/ft3
 Particle Board 13 lbs/ft3 1325 psi 102 psi/lbs/ft3
 Douglas Fir 35 lbs/ft3 4715 psi 135 psi/lbs/ft3
 3/4" Plywood 2.3 lbs/ft2 3011 psi N/A
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Redwood: has high toughness and compressive strength--best used for outdoor structures such as bridges and decks because of its ability to absorb lots of water and not warp.
 Poplar: our data did not reflect that poplar was one of the tougher materials, but in actuality it is used for things like furniture, siding, and cabinetry because it has a low bending strength, and is soft with low shock resistance (because of grains).
 Birch: while it is a strong, tough and stiff wood, it is considerably affected by water and temperature. Therefore, it should be used mostly for indoor woodwork and not for structures, with the exception of cabinetry and siding.
 Doug Fir: due to its high toughness and compressive strength, it is sought after for use as beams, railroad crossties, and in some cases boat construction. Essentially, this wood is the kind that holds up your house.
 Recommendations for Wood Usage in Engineering
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ReferencesWestern Wood Products Associationhttp://www2.wwpa.org/SPECIESPRODUCTS/DouglasFir/tabid/405/Default.aspx
 California Redwood Association http://www.calredwood.org/about/about.htm
 Vance Publishing Corp.http://www.thefreelibrary.com/Multi-personality+poplar+has+many+names,+many+uses.-a0125955189
 The Wood Handbookhttp://www.woodweb.com/knowledge_base/Wood_Handbook.html
 M & S Architecturalhttp://www.msarchitectural.com/ms/services.htm
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Any QUESTIONS???
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