FINISHES
FILM & PENETRATING


Materials and Techniques

WHY FINISH?

· Stabilize

· Minimize Humidity Absorption

· Hygroscopic Wood

· Protection


· Surface durability - Wear & Heat 

· Spills of: Water, Solvents, Acids & Alkalis

· Sanitation

· Barrier to contamination, dirt, grime etc.

· Appearance (Subjective)

· Type of wood and final surface condition

· Finish used and finishing schedule

SOLVENTS


· Alcohol - Solvent for Shellac

· Denatured alcohol (Toxic Ethanol)

· Ethanol (grain alcohol) Liquor Taxes$$$

· Methanol (wood alcohol) toxic

· Flammable


· Lacquer Thinner - Solvent for Lacquer

· Mix of  

· Solvent - Ketones and Esters

· Weak solvent - Alcohols

· Thinner - Hydrocarbons (Toluene & Xylene) 

· % Content vary by brands

· Volatile Organic Compound Regulations

· Toxic, Air Polluting and Flammable

· For Shellac & Lacquer remember

·        “LIKE DISSOLVES LIKE”

· SOLVENTS Cont.

· Glycol Ether - Solvent for Water-base

· Complex combination of solvents

· Bridging Solvent - Makes solvent soluble 
substances compatible with water results in:

· Water-Based finishes

· NGR (non grain raising) dyes

· Mineral Spirits - Solvent for Waxes

· Thinner for Varnishes 

EVAPORATIVE FILMS
SHELLAC & LACQUER

· SHELLAC - Moderately Durable Film


· Natural resin secreted by Lac bug 

· Solvent is Alcohol 

· Used for high end antique repair/restoration

· Excellent resistance to water-vapor exchange

· More durable than blends of Oil &Varnish 

· Versatile Application - spray, brush, pad

· Very Quick to cure 

· Brushing -  need to keep wet edge

· Excellent Sealer or Barrier coat

· Between wood/stains/topcoat finishes

· Wash coat partial seal to reduce splotching

· Flakes (Blond - Amber - Garnet)

· Waxed or De-waxed

· 1 year shelf life after mixing 

· Color with alcohol based dyes

· 1 LB. CUT (1 lb. flakes & 1 Gal. Alcohol

· (1 oz. flakes & 8 oz. Alcohol)

· Pre-mixed typically 3 lb. cut, there is a shelf life

· LACQUER - More Durable Film

· Complex material 

· Nitrocellulose (from cotton or wood + resin)

· Solvent is Lacquer thinner

· VOC restrictions and flammable

· Evaporative Film advantages

· Solvents  “LIKE DISSOLVES LIKE”

· Build with subsequent applications

· Easy Finish Rubout and Repair

· Caution Dye dissolved in a solvent is re-dissolved by that solvent
REACTIVE FINISHES
VARNISHES & OILS
Film & Penetrating

· Reactive Finishes

· Chemically change as they cure


1. Cross linking or Polymerization with oxygen 



      Driers accelerate cure time


 2. Reaction with an added catalyst



        Ex. conversion varnish, epoxy, cat. Lacq.

· Varnish Very Durable Film


Resin + Oil and Heat

· Resins - Alkyd, Phenolic & Polyurethane

· Brush on - Heavy build - Slow Cure 

· Wiping Varnish 

· Varnish thinned with mineral spirits

· Easy Application wipe on & wipe off

· Shorter cure time 

· Thinner film need to build

· Examples:

· Waterlox, Behlen Salad bowl

· Miniwax wipe-on poly

· Might be labeled as Oils (misleading)

· Varnish and Oil Blend (Film)

· Softer finish

· Longer cure time 

· Examples:

· Ex. Watco, Behlen’s Danish or Teak oil 

· Deft Danish, Miniwax’s Antique or Tung oil

· Often labeled as Oils (misleading)

· Polymerized Oils(Film)

· Typically Tung Oil

· Heated in Oxy. free environment

·  Increased hardness & reduced cure time

· Expensive

· Straight Oils (Penetrating) 

· Curing Oils-  Tung and Boiled Linseed oil contains driers

· Semi Curing oils - Walnut, soybean, safflower

WATER- BASED
FINISHES

· Promoted by Clean Air Act of 1990

· Advantages

· Less odor & less VOC content than Lacquer

· Faster drying than oil & oil based Varnishes

· More durable than Shellac

· Coalescing Cure 

· Solvent based (much less solvent)

· Cured droplets dispersed in Water

· Acrylic or Polyurethane resins

· Two solvents - Water and Glycol Ether

· Water evaporates first after which the droplets (come together) coalesce and as the glycol ether evaporates a continuous film is formed.

· Conclusions of recent Product test

·  by Taunton’s Fine Woodworking

· Contrasts test results between 1995 and 2006 

· 13 Brands broadly tested in the following three categories application, durability & appearance.

· Results demonstrated most brands had significant improvements and the best were as good as solvent-based finishes.

· Raising of grain not an issue for some.

Waxes


· Paste Wax attributes:

· Ease of application

· Long lasting shine 

· Can modify with colors 

· Easy to renew or repair

· Wax does not stop water penetration; the water
does bead on the surface but also penetrates.

· Higher melting temps. >> Harder 

· Carnauba - 180 F hard to buff

· Beeswax - 150 F

· Paraffin - 130 F soft will smudge

· WAXES Cont.

· Commercial waxes are a blend of these with a melting point of about 150 F

· Evaporation times vary depending on solvent Solvents- Mineral Spirits, Turpentine & Citrus

· Wax Polish on a table top protects the
FINISH from scuffs & scrapes

· Wax used alone provides the least protection if a durable usable surface is desired.

· Do not use clear wax on dark woods, clear wax will lodge in open pores.

· Wax is used as a finish for turnings and carvings that won’t be handled much.

COLORING WOOD

· Methods of coloring

· Color wood directly

· Apply between topcoats (glazing)

· Add color to topcoat (toning)

· Coloring Products are often a combination of pigment stains and dyes.

· PIGMENTED STAINS 

· Pigment is Opaque

·  Enhances porous grain woods (oak, ash)

· After wiping excess off pigment remains in open pores

· Insufficient wiping leaves muddy appearance (painting)

· DYES (Liquid & Powder)

· Transparent - Enhances wood’s figure

· 
Powder Solvents: Water, Alcohol and Oil (M.S. or lacquer thinner)

· Dye molecules penetrate and saturate wood fibers

·  Hence less contrast between different sized pores.

(Minimize early wood and late wood contrast)

· Wood’s Grain is a factor when coloring

· You can match the color but not the woods grain

· Tight grained hardwoods: Maple, Birch & Cherry

· Medium grained hardwoods: Walnut & Mahogany

· Course grained hardwoods: Oak & Ash

· Soft woods: Pine & Fir

· COLORING Cont.

· Lightfastness - measure of color’s fading 

· Manufactures provide a scale to rate

· Usually dyes (water) fade faster than pigments

· NGR (non grain raising) dyes are more lightfast

· Some topcoats have UV inhibitors that help

FOOD SAFE?

· FLEXNER’S Summary:

· American Woodturner Spring 2008

· FDA lists ingredients and Manufactures need to formulate so they will cure.

· Non Lead driers need to be fully cured

· Finishes Advertised as food safe 

· Oils: for example Walnut

· Some are Varnish based with driers added

· Flexner’s test - SMELL IT

· Any trace of solvent it is not cured

PRODUCT TESTS


· FINE WOODWORKING PRODUCT TESTS 

· Wipe on Finish Tests - Aug. 2005 #178 

· MINIWAX Wipe On Poly finish

· WATERLOX Original High Gloss finish



· Waterborne Finishes -Dec. 2006 #187

· GENERAL FINISHES High Performance

· HYDROCOE RESISTHANE PLUS

· Wood Glues - Aug. 2007 #192

· PVA Type I waterproof (Titebond)

· PVA ( Elmers Carpenter’s}

INFORMATION

· Material Safety Data Sheet (MSDS)

· Provides product’s chemical makeup, %solids etc. 

· Color Wheel - A guide to mixing colors

·   Can purchase @ Staples

· The Finishers Colorwheel

· 
 By Color Concepts INC.

· Film Build (cured) 

· (%Solid content) x (Wet Film Thickness)

· 1lb cut shellac = 14% solids

· 3lb cut shellacs = 31% solids

· Desired wet film (spray or brush) = 3 mil = .003 in. 

Sources of Information

· Understanding Wood Finishing

· By Bob Flexner

· Finishing 

· By Jeff Jewitt

· Issues of Fine Woodworking Magazine

· Journal of the American Association of 
               

Woodturners
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