WMT 107- Wood Finishing Class Notes

By Jim Engebretson

Fall 2005

About

Cerritos College Wood Finishing class notes.

08/20/2005 - Introduction

Instructor: Brian Miller

Influence: Greene & Green

Chemical storage: cool, dry place

Color matching by eye

Safety (Recommend Dual Respirator)

Stain Verses Dye

Stain

· Pigment

· Carrier – oil based solvent; acts as a sealer

· Binder

Dye

· No Pigment

· Dye dissolves into

Wood notes

· Alder … “Poor man’s cherry”

· Maple … Takes color unevenly

We see color by reflection of light. Tannic acid found in oak, redwood. Tannin is defined as “Any of various chemically different substances capable of promoting tanning.” When finishing, you gain knowledge of what to do when things go wrong.

Book notes

Author: Jewitt, Title: “Hand Applied Finishes”

Spray notes

Wear latex gloves. Purchase “Multi-mix” 1 quart mixing cups; qty: 6 or 8 – from Home Depot, Osh or Lowe’s.  Shellac … non-toxic, from the Lac bug. It’s used on M&M candy and children’s wooden toys. French Polishing is not covered in this class.

Oak --- 

· Sand to 320 grit

· Wash it with 100% distilled water

· Make a tent & out take fan

· Wear proper respirator mask

· Prefer quarter-sawn white oak

· Color mix: Ferrous | Potassium Dichromate

Wood notes

· Maple … closed grain wood

· Oak … open grain wood

To get a glossy smooth finish, you close the grain.

Field Trip notes

Gamble House in Pasadena; off the 210 freeway. Private Tour. We can bring a friend, but they will be in a different tour group.
Lecture/lab notes

Brian does very little spraying, mostly hand rubbed. Hands of Caesar.com (resolves site address as http://www.architecturalornaments.com/). Brian uses water based finish on Altar.

Rosewood is naturally oily. Shellac (dewaxed) is compatible with polyurethane (resin). French polishing is a technique used to apply shellac.

Polyurethane – 2 pound cut shellac flake to 1 gallon of alcohol.

Varnish – translucent

Lacquer and shellac have melt-in ability. 

For next week, bring $30 for wood samples, 5 pieces of each: maple, cherry, oak, alder, mahogany.  No mid-term exam. Once you get your wood samples, sand to grit 320.

What to do with dirty solvent: collection agency; city “roundup”. Let water based solvent on cloth evaporate. Oil based cloth will be soaked in open container of water for one week to off-gas prior to tossing. 

Brushes: chip brushes are provided by the school for class sessions. Brian will teach us proper brush care. A good oil based brush will cost about $13.

Compressed air. Tape fingers(?). Dynabraid (air) sander is better than random orbital sander.  Hand sand: take sharp crisp edge away first.  

Mordent: French word defined as “to bite”.

· Potassium dichromate

· Ferrous sulfate

Not all dyes are the same color. They vary from company to company. I.e. Antique white may give different results from one company brand to another.  Highland hardware (http://www.tools-for-woodworking.com/index.asp) is a good place to purchase (pronounced “Arti” or “RD”) Articidol Water-Soluble dyes; brushed on and dry slower and have a longer hang time while holding up better to ultraviolet light.  This is as opposed to alcohol based dyes which are sprayed and dry faster.

· Mineral oil

· Boiled linseed oil (has metallic driers)

· Raw linseed oil (non-toxic)

· Pure Tung oil

Razor knife

Plastic spoons

Keep accurate records of what you uses & proportions to get predictable results. Sapwood doesn’t contain tannic acid. Use alcohol soluble dyes.

08/27/2005 – Class #2

Shellac has a melting point. Alcohol soluble aniline dye will melt into single coat of shellac. You need to spray instead of wiping to avoid streaks. Use more air so it dries. 
· Badger air brush

· Tank less air compressor $60

Today, a simple water based dye on Alder - closed grain (soft grain) & Oak - open grained.  We won’t ever use a tack rag. Instead we sand and use air to spray dust. Polyurethane is slow drying and casts an amber finish. For a clear finish, we use a standard nitro cellular lacquer (dries fast) but have less melt in ability. High volume Low pressure (HVLP) used with a conventional air source results in less over spray. It has transfer efficiency.  For lower viscous materials, we use a 2 stage HVLP. For example:
· Dyes

· Shellac

We only need about 30 pounds (lbs) of pressure.  Badger model #175-7 air brush ($90 at Michael’s store instead of $180).  Target or Linen & Things store sell plastic hot water pot [1 quart]. Always use distilled water to avoid mineral deposits.  We use “Raven” chip brush 1”.

Articidol Dye (water soluble) – water based aniline dye are non-toxic & non sealer:
· Pigment

· Carrier

· Binding

Saturation point – defined as where wood no longer accepts dye.

Water based verses Alcohol based dyes.

· 1st coat – sealer coat – brush on clear shellac; which raises grain. Arti Artiporin Water-Soluble Dyes, 100g (3.5 oz.)  Price $13.99 
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However, instead, get sample kit for $20. Arti Water-Soluble Dye 10-Color Assortment  Price $19.99 http://www.tools-for-woodworking.com/index.asp?PageAction=VIEWCATS&Category=280&Page=1 
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· Also, purchase to the Color Wheel (An Artist's Guide to Mixing Color) for about $5. 
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Additional tools: teaspoons and blade (to leave off dry measurement). We use water as the carrier.
1 teaspoon Antique walnut. The dye color does not reflect final wood color. Water soluble dye is good for brushing since it takes longer time to dry.  Paint thinner and mineral spirits are the same thing.  Alcohol based dye is fast drying.  Put paper over table and tape.  Heat water in 1 quart (qt) container.
** Dye Mix **

· 2 teaspoons (tsp) Arti Dye #100 Antique Walnut

· 16 ounces (oz) hot water

· stir with tongue depressor

· Add 16 oz room temperature water

· Cone strainer or women’s stocking

Later, we get S-L-X Denatured (not drinkable) alcohol and some “Propak” sheet sandpaper 320 grit. 

Solvent entrapment is defined as the film from varnish.

Take a second quart container.  Sand 1 piece of Alder & one piece of Oak. Use strainer to pour stain into second quart (qt) container.  To judge color, when stir stick is wet, this is how clear finish will look when it dries.  The color will be much lighter.  Use a 1” chip brush.  Don’t leave brush in container. Instead rest is on can’t top.  Dip brush 1/3 to load. Don’t wipe the load on the side of can.
Sand the Alder & Oak to 320 grit.  For porous grain (like cherry and maple, after sanding and blow dust off, we add a seal as a wash coat –

· 2 parts alcohol

· 1 part shellac

On raised panel door, curl the sandpaper approaching the edge.

Dunn Edwards store sells Zinnser Bulls Eye Shellac Seal coat universal sanding sealer; which is 100% wax free formula. Another store source is “Fine Paints of Europe”.  

Wait 15 minutes to 30 minutes to dry.

Bulls Eye Clear Coat Dewax 2 lb cut clear shellac (made by mixing 2 lb shellac flake cut with 1 lb alcohol).  Save old, sued 320 grit sandpaper for between coats.

Tri Sodium Phosphate (TSP) is a general cleaner; hazardous and damaging to the environment.  We sand with used 320 grit paper after applying the shellac coat.  Shellac is always alcohol based. 
Start brush (not at edge), instead in a little ways, then brush toward edge. Don’t wipe off first coat of shellac.  After applying the shellac sealer coat, you can apply the alcohol based dye via air brush onto sapwood streak.  Reduce alcohol based dye using thinner.  Put extra shellac (if unchanged) back into container.  Otherwise let is sun dry.
The lower the sheen finish the flattener and more cloudy. We used 90 degree sheen.  Next, the first coat of clear finish is always “gloss”.  We will apply two coats of gloss.  Overall, we add 50% lacquer thinner and 10% lacquer retarder to slow down the drying.  We keep solvent wetter longer to allow it to gas off since the temperature is 100 degrees Fahrenheit.  Today, Brian put a half gallon of gloss in pot with thinner and retardant into a two stage pressure pot. The black hose has the fluid and the red hose has the air pressure.  The spray gun has a moisture and water trap.  We want a “V” pattern spray nozzle. Elevate what you are spraying via paper cup and double sided tape. Also, tape cup to paper covered table.  Drain tank once per week to remove water accumulated from condensation; using a crescent wrench. When spraying, use 50% overlap on clear.  Squeezing the spray gun trigger a little gives just air. Squeezing the spray gun trigger more gives the finish.  Keep sprayed wood sample out of direct sunlight. If in sun, then bubbling on finish occurs; this is an example of solvent entrapment.  When finish is dry, Brian’s solution to this solvent entrapment is scrape bubbles off using single edge razor blade, dragging the edge of blade across bad parts. Next, re-melt using lacquer thinner & cloth. This is known as padding.  If it was shellac, we would remelt with alcohol.
Always add about 15% lacquer thinner and a jigger of lacquer retarder. A 2 gallon pressure pot w/gun costs about $800.
Next, Alder (softwood) – SIDE B. Leave nail holes alone because wood putty doesn’t keep color the same as the piece over time. Purchase masks which have pre-filter. Always put filters in zip lock bag at end of day; to last longer.

** Refractive color **

Wet wood with distilled water to raise grain.  This allows the swollen cells to take grain more evenly. Lightly sand to 320 grit and dust off using air.

** Stain Mix **

· ½ teaspoon Arti dye #124 Green

· ¼ teaspoon Arti dye #1150 Yellow

· 8 ounces hot distilled water for mixing dye

· Add 8 ounces room temperature distilled water

Mix with tongue depressor.

Rockler sells 1” chip brushes. Book by George Franke.

Next, brush shellac on it.  For clean up, toss brushes. When throwing away razor blades, tape them first.

Next, light scuff sand the wood and we will toss on another coat.

09/10/2005 – Class #3

Potassium Dichromate colors wood. Looks like Tang but is a poisonous carcinogen. This adds vivid color especially to woods having tannic acid like oak, mahogany, cherry and birch. 

We will need measuring spoons and a shop scissors.  A 1 quart boiler costs about $9 at Linen & Things store; found near ice tea makers.  Austin Hardware sells Lockwood dye #197 (1 ounce) to 20 ounces distilled water based. They sell quarter sawn white oak.  Don’t forget to purchase color wheel at Highland hardware.
For an indoor plant stand, use a lacquer/varnish/polyurethane.  We previously used a pressure pot. Today we will use (Binks) High Volume Low Pressure (HVLP). It has 4 turbines / stages which force heated air. This is better for transfer efficiency.  For painting, we need 4 turbines. For lacquer, we only need 2 turbines.  For hand protection, use Duraskin per-powdered latex disposable gloves (large size).  In your shop, you can use box fan with heater/air conditioner filter to remove dust.  Be sure to sweep and hose down garage to reduce air born particles.  It’s recommended to spray in the morning because there is less air movement.  Use a vacuum cleaner or 1 hp air compressor for dusting off furniture after sanding.  ICI Dulux paint store on Lakewood Boulevard carries dewaxed shellac. 
Handout –

· Glossary of paint terms

· Solvents, Thinners & Diluents (I found a web page: http://www.noteaccess.com/MATERIALS/ThinnersS.htm)
** Wood Samples **
· Aok

· Maple

Apply tannic acid to one half.

Sand to 32 grit.

Tri Ess closed doors.  ????
** 1st Container **

· 2 teaspoons tannic acid
· 32 ounces distilled water (16 oz hot & 16 oz room temp.)

Chemical, rather than stain, looks natural.

* 2nd Container **
· 1 teaspoon potassium dichromate
· 32 ounces distilled water (16 oz hot & 16 oz room temp.)

Let it cool down to room temperature before applying.

Note: maple and alder do not naturally have tannic acid.

*** Application **

First, apply tannic acid to one half; using 1” chip brush. Wipe off excess with cotton rag.  Sometimes Rockler sells 60 chip brushes for $15.

Wait until tannic acid dries.

Second, brush (using different brush and rag) the potassium dichromate on the entire side.  Separate and label brushes.  Wash with warm water afterwards.  Toss cloth when dry.

To see a more significant change on samples, hit it with tannic acid and potassium dichromate again.  Next, have client sign off on sample piece before proceeding with furniture.

Birch Plywood Veneer – oil based verses water based.  Use dewaxed shellac.

Osh Hardware sells 4 ounce mason jar (powder format) of potassium dichromate.

* Break *

After break, use HVLP to apply sander / sealer. We can use alcohol dye on after shellac.

Valspar Luster Lac Premium (Instead of shellac) – 1 lacquer sanding sealer water white 550 VOC.  The sealer will raise the grain. Sand.

Water based sealer & water based finish coat affects color the least.  Waxed shellac is easer to rub out.  You can’t put polyurethane on waxed shellac. The solution is to add a layer of dewaxed shellac first prior to applying polyurethane.

* Finish Coat * - Cut luster lac with 50% lacquer thinner and add 10% lacquer retarder.  The lacquer retarder is used when it’s a humid day. Spray via HVLP.  It dries quickly. Therefore, you have to spray closer to the surface.

When the sample / work piece is fry, use a worn piece of 320 grit sandpaper, lightly sand because the lacquer raised the grain.
* Extra info * 

· Articidol Powdered Wood Dye #1150 Yellow is distributed by Highland Hardware. Also –

· #107 Dark Oak

· #134 Deep Black

* Lunch time * -- 50 minutes

(there are more notes to type)
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