
Wood


Wood is not a material designed for humans to build things with. Wood is a material designed to provide life functions for a living organism, namely a tree. This (seemingly obvious) fact is often forgotten by novice woodworkers, and this fact causes many problems that woodworkers need to be aware of.

To begin with a grossly over-simplified model, think of wood as being made up of groups of tubes held together with glue named "Lignin". The circular ends of the tubes are what would be called "end grain", while the sides of the tubes would be "edge grain". It is much easier to break apart the tubes parallel to the tubes themselves (i.e. breaking the lignin holding the tubes together) than it is to break through perpendicular to the tubes. Keep this very simplistic model in mind when you are working with the wood and you should be able to avoid some problems. For example when trying to plane the end of a board (end grain) you can't run the plane across the whole end of the board because when you reach the end of the stroke it is likely the wood will split off on the far edge of the board because the lignin holding the tubes together is relatively weak and the tubes along the edge of the board will break away rather than be cut by the plane blade. You need to stop the stroke well short of the far edge and do a second stroke towards the center from that other edge. When using a chisel with the blade parallel to the grain there is a tendency for the wood to split apart very easily, it is best to first make a cut with the chisel perpendicular to the grain at the point you want the cut to stop (this is known as a "stop cut") before working the chisel parallel to the grain.

To understand things like "tearout" better we need to complicate our simple model a bit. Now picture wood as being made up of tubes and lignin as before but now the tubes aren't straight. They are wavy, with some meeting the surface of the board at an angle. If you push a plane "with the grain", meaning along the tubes starting where a given tube is below the surface towards where the tube meets the surface, then any splitting that happens will be harmlessly up towards the surface. If you plane against the grain then any splitting will occur down into the board, causing "tearout" (little holes in the surface where wood has been torn away). These little patches of tearout will be noticable. Power planers and jointers will also cause tearout if used against the grain.

Wood will expand and contract (people usually call this "wood movement") with changes in humidity because of water absorption. Our tubes generally don't change in length but will get thicker and thinner. Thus the wood will expand and contract in the directions (note that's plural) perpendicular to the direction of the grain as humidity changes. If you do not take this into account when designing a piece of furniture then the piece may split or break apart due to seasonal changes in humidity. It is usually "cross-grain" joints, where the grain (tubes) is running one direction in one of the pieces to be joined and a different direction in the other piece, that this is a problem. Since wood is much stronger with the grain than across the grain (easier to separate the tubes than to break through them) you need to design pieces in such a way that the grain is running in the direction of the load. But this goal often results in cross-grain joints. It is usually OK to glue a cross-grain joint that is up to 3 or 4 inches wide (some people say a bit more than this, some people a bit less...) without too much risk because the change in overall width for that narrow a section is small but for a larger width the change in overall width will be larger. Joints wider than this you run the risk of having the joint self-destruct over time. Note that the simplistic model of the tubes getting thicker and thinner is much too simplistic. Real wood will expand and contract more tangentially to the annual growth rings than it does radially. Explaining this any better requires pictures not possible with ASCII characters, it is best to find a good book (see Hoadley's, Korn's, or Frid's books in the section about books). This difference in tangential versus radial movement is why "quarter sawn" wood is better for some applications than "flat sawn". Again, explaining this requires pictures so see the above books.

 When gluing wood the end grain will tend to allow glue to be drawn away from the joint (into the tubes). There is also evidence suggesting that the strength of a glue bond is mostly from molecular attraction between the glue and the wood. End grain has relatively little wood material (the plastic of the tubes) and lots of air space. These two factors mean that glue joints involving end grain are very weak and need to be avoided. Try to have as much edge grain as possible in a joint. Modern woodworking glues, if used properly (meaning use a thin layer of glue on edge grain), are stronger than lignin so the wood around a properly glued joint will fail before the joint itself.

How do I sharpen chisels, plane blades, etc?

The following works for me and others I know. There are lots of other alternatives, some explained later in this section, but what follows seems to be a relatively cheap workable sharpening setup. A set of Japanese Waterstones including 800 grit, 1200 grit, and 6000 grit stones can be used for sharpening. Keep the 800 and 1200 grit stones in a tupperware container full of water. Water is needed to lubricate and help the cutting action. Also keep a squirt-bottle of water handy to add water as needed while using the stones. Sharpening chisels and plane blades is roughly the same. Start with the back of the blade or chisel (the long face of the blade that meets the edge you're sharpening) to make sure it's flat. Then work on the bevel. Use the 800 grit waterstone until the edge is straight and nick-free. Then shift to the 1200 grit stone to remove the scratches left by the 800 grit stone leaving finer scratches, and finally polish with the 6000 grit stone. At this point the back and bevel faces should be mirror smooth. Some final polishing can be done with a cloth wheel or a leather strop. Simple aluminum housings can be bought to mount cloth wheels on, just add a small electric motor to drive it. Be careful with a strop or the cloth wheels - it is possible to round over the edge.

 Waterstones require fairly frequent lapping to keep them flat. This can be done on a sheet of plate glass with some 120 grit wet/dry silicon carbide sandpaper stuck to it.

 There are a variety of ''honing guides'' you can get that help hold chisels and plane blades while sharpening. Personally I find them useful for plane blades but not chisels. The bevel on plane blades is so small I find it difficult to keep flat while sharpening but the bevel on chisels is wide enough I can sharpen those free-hand. Some people swear by oil stones rather than waterstones. You need a special oil instead of water for lubrication of these stones. One argument for them is that water may lead to rust. On the other hand the oil may be a bit messier. Diamond stones are also available which also use water for lubrication. They are more expensive but do not require any lapping (and can be used to lap waterstones if you choose to mix the two - there is no reason you must stick to strictly one type of sharpening stone but you are best off sticking to one type of lubrication so don't mix oil stones with water stones). The "grits" of different stone types are in different units. The "US grits" are different than "Japanese grits".

 If a blade is heavily nicked a bench grinder will save you a lot of time getting the nicks out. It is VERY easy to overheat the blade on a bench grinder. Keep a cup of water close by to dip the blade in regularly. Special "white wheels" are available for grinders that will lessen the chance of overheating the blade.
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QUESTIONS TO ANSWER IN CLASS:

1) What use is wood in engineering, why?

2) Do engineers need to know about sharpening tools, why?

3) What other materials need to allow for expansion and contraction?

4) Why does everyone want “Japanese”; don’t the Germans make good tools?

5) What cutting tools do you have, why?

6) Write three questions of your own for others to answer in class:

A. ________________________________

________________________________

________________________________

B. ________________________________

________________________________

________________________________

C. ________________________________

________________________________

________________________________

7) List words you didn’t know and their meaning:

A. ___________________  ____________

________________________________

________________________________

________________________________

B. ___________________  ____________

________________________________

________________________________

________________________________

8) List phrases where you don’t know the meaning although you know the words:

· ________________________________

________________________________

________________________________

· ________________________________

________________________________

________________________________

9) Write two (2) more True / False statements based on the article:

T / F
Waterstones grow in the water.

T / F
________________________________

________________________________

________________________________

T / F
________________________________

________________________________

________________________________

10) Write two (2) more Multiple Choice statements based on the article:

Gluing wood:

A. is best on the end grain.

B. is called lignin.

C. keeps it from swelling.

D. should keep the grain parallel to the load.


________________________________

________________________________

________________________________

A. ___________________ 

B. ___________________

C. ___________________

D. ___________________


________________________________

________________________________

________________________________

A. ___________________ 

B. ___________________

C. ___________________

D. ___________________
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