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XXX overview the basicsof wood and its
structure, and timber protection buy use of
coatings, during which we will look into the
performanceand what to expectduring the life
of that coating
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Ray

Tubethat carriesnutrients
through the wood andcan
alsobe usedasastore.

Bark

Outercoveringof the tree

that providesinsulationagainst
temperatureextremesand
helpskeepthe wood from

dryingout.

Insidetthe tree

Heartwood

Sapwoodhat hasbeenclogged Sapwood
Pith . with resins,gumsandother Thepart of the wood throughwhichmineralsand
Thesmallcoreof pulpycelimaterial, extractives Supportsthe tree. water are transportedfrom the leavesandroots.
whichstoresandtransportsnutrients Thisareaalsostoresnutrients and helpssupport
throughout the tree. the tree structure
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3 l ‘(i(/{/ . =—3— Growth Ring
~ \\\\\ = — - 7z Aringthat is madeup of both
\ ———— : the Earlywood& Latewood,
— - indicatingone yearsgrowth.
2 Eachyearmore wood is added
to the tree andanotherring
will be produced

Cambium
Phloem Thereproductivelayer,that producesnewtissue
Layerbetweenthe Barkandthe Sapwoodhat actsasafood (sap) to both the Phloemand Sapwoodhelpsto add
Andgrowth hormonesupplyline from the leavesto the rest of the tree, to anew growth ring/layer.

throughchannelgo the branchestrunk androots.



Softwood vs Hardwood

A softwood (cone) tree and a hardwood (flowering) tree

naked seeds
are in cones

seeds covered
by fruit

needles
wind carries
pollen

insects and birds
carry pollen
between flowers

broad leaves

clear growth :gvftlztlr?:ts
rings visible g g
Softwoods (cone trees) Hardwoods (flowering trees)

Usually evergreen e.g. Pine tree Often deciduous







Cutting:the Log



Flat / Half Sawn

\< “‘ ‘I Rift Sawn

Flat / Half Sawn

Growth rings intercept

Quarter Sawn
the surface.

Growth rings running
up or down relative to
the board face.

XN

Growth rings up to 30to board face.

Rift Sawn Quarter Sawn

Growth rings running
parallel to the board
edges.

Growth rings running
‘ parallel to the board
- edges.

Growth rings parallel
to the board face. Growth rings intercepting
the edge giving irregular

shapes.

. S .
Growth rings > 30to 60° to board face Growth rings > 60to 90° to board face.



Timber & Movement



greatest along the growth rings

Radial cut movement
least across the growth rings

Little shrinkage
along the length

Typical moisture change movement in weatherboards - BRANZ Timber Cladding Guide

Assumes moisture content change of 6% (18 - 12%) in 200mm wide boards

| Approximate timber shrinkage or expansion (mm) |

Species Radial Tangential
Radiata Pine 1.4 mm 3.1 mm
Macrocarpa 1.2 mm 2.1 mm
Douglas Fir 1.9 mm 3.3mm
Larch 1.3 mm 3.3 mm
Western Red Cedar (New Zealand) 1.4 mm 2.2 mm
Western Red Cedar (imported) 0.8 mm 1.7 mm

Tangential cut; movement (expansion and shrinkage)



Timbers naturamogisture contentvaries during the year and as an
example for pine it can vary frofil% to 18%summeér to winter.

General EMC figures (1) for selected locations are:

Locality Summer EMC % Winter EMC % Yearly Mean EMC %
6 % |Auckland 13 19 15
Hamilton 14 20 16
New Plymouth 15 18 16.5
Napier 11 16 13
Palmerston North 11 18 15
Wellington 15 18 16
Nelson 12 17 14
Blenheim 11 18 13
Hokitika 17 21 18
Christchurch 12 19 15
1%2% | |bunedin 14 15.5 14
01404 |Alexandra 10 19.5 13
Invercargill 13:5 18 16
Note (1) These EMCs are for timber protected from rain but exposed to the outside
(commonly called outside under cover). The EMC within an intermittently
heated building will tend to be lower and is also affected by the timber species.




NOTE:
Tangential shrinkage across a flat-sawn
board face is almost twice the radial
shrinkage across a quarter-sawn board.

An example, there is 1% movement for
every 3% change in EMC below 30%, so
in Auckland that would mean a 140 mm
wide ¥2sawn board could shrink 2.8mm




Bow
Crook
Kink
Cup
Warp

) )1

crook kink warp

Is a curve down the length of the timber face.

A curve along the edge of the time side.
A small crook in on a small part of the timber length, usually due to a knot.

A curve along the face of the timber.
A twist in the wood, from one end to the other.



TimberCell Penetration



Polymers are large molecules (irrespective of whether they are
dissolved in organic solvent, water or in dispersed form) and thus
cannot diffuse through intact cell walls, whereas some solvents or oils
are generally small molecules and can move through the cell walls.
When coatings are applied to timber the solvent/water quickly
penetrates the cells and cell walls leaving behind the polymer in the
outer layers.

(2

Mechanical damage to the timber surface that disrupts deeper wood cells
will therefore aid polymer penetration
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Penetration-ofstains// Oils

Water-Borne Stain Solvent-Borne Stain Coloured Mineral Oil
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The outer bark helps protect the tree
from the effects of the environment,
especially UV light that can cause
break down of the timber cells.

Once milled and turned into building
materials the inner timber, heart wood and
sap wood that were safely protected by the
bark are now exposed to the effects of the
environment.

So to help protect the timber from the environment, we need to treat it and so we oil, stain or paint the timber.



Coating Options

Do Nothing

Oil it with a Vegetable Qdlclear and coloured
Oil it with a Mineral Oi clear and coloured
Stain it with a Film forming stammcoloured
Stain it with a Penetrating Stagoloured
Polyurethane it clear or slightly coloured

Solid Paint



What are we trying.todo?

Warping Sun UV Damage

Cracking | Splintering
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Protection©Options

It Is Important to understand each option has its pros and
cons and it is up to the customer / owner / specifier to fully
understand the properties of what option that they choose.




1. Do Nothing

If we do nothing then the timber will be exposed
to the elements. The UV will break down parts
of the wood cells weakening the fibres and
turning them grey. Rapid moisture uptake and
evaporation will cause excessive movement
resulting in checking, cracking and splitting of
the timber as well as helping with mould growth
and onset of other fungal attack. In a lot of
cases the building code requires that you must
apply a treatment, e.g. stain or paint.




2. Oil it with a Vegetable Qitlear or semi transparent coloured

People oil a timber and think that they are keeping it alive.
Thewood is deadonce you cut the tree down.

Oilcanhelp giveit a _dee{)erglow and brinlg out the natural coloursof the timber
howevervegetableoils, (thosebasedon plantse.g. linseedoil, rape seedoill, flax
seedoil) canactasfeed stockfor moulds

Totry and over comethis issuethey are more refined and havefungicidesadded
to them howevernothinglastforeverandthesebreakdown.

Additionallythese oils dry by oxidation and over time form a type of hard film
which cancrackandsplit allowingwater in.

Usuallyusedin a clear natural finish or sometimeswith pigmentsto help with
reducinguVdamage

Durability: ~ 6 monthg; 1 Year



One, Two & Three months exposed exterior on untreated Pine timber — mould growth development

Bare Pine Timber Mineral Oil coated Danska Teak Oil Raw Linseed Oil

1 month

2 months

3 months




Linseed Oil + fungicides Soya Bean Oil + fungicides

Pine
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3. Oil it with a Mineral Qglclear and coloured semi transparent

Mineral oils are petrochemicabased Theyare highlyrefined oilswhichneverd R NEB ¢

Theadvantaq!ecﬁ‘ thisisthat the (Pe etrateinto the tlmbercellstructureigglvmgﬁhe

waearanca) the surface elp ry) and provide somemagistureresistancema mrq

t tlf_nb%r more dimensionallyst e_rort 1S reasor] rc ltegtsan cedartimbe
lerslike to emln%ralrc]n Thisoil hasadditionaltungicidesto

Su g el?t e wood
resistsomemou ggowt a*sgavergs ? amg}m ofaresinto help hold any
colourpigmentsonthe surfaceoft the tim ern(ll tinted/coloureaq).

Usedin its clearform or tinted with colourpigmentsto offer someresistanceo the effectsof UV
A commonbrandisthe Wood-X(madeby Resendor HermanPacific/ Wood-X Limited)

ALYLRZNIIFIYyOd y2i§SQacsx

Typicallycan only be overcoated wiitself as itdoes notgenerally acceps$tainsor paintsover the top,
as it is anon-drying oil.

For application there can be ac®0 weeks between each application, areeds to penetratento the
timber before you put another coat.

Du abil'ﬁy: Outer face of timber ~18 ¢ 24 months and longerin someenvironmentsand internally
within the timber.



Wood Oils give a beautiful glow to timber when applied and slowly weather over time.

Wood-X I other Wood-X I other



4. Stain it with a Film Forming Stasemi transparent

ripr to the development of the Woodsman and other séransparent penetrating oill
grien 1o th development ofihe Yfgodsman and othey semnsparenipenealing ol w cat v

An example of a common film forming stain (Traditional Timber Stain) jn the hey da
was GoeB( NF11, and In faflrness mosgt ot er(branc}sTm%ber Stainwere )sfmlllar. y oy

Thgs st%\ins \ﬁ/eresemi tran %areni anfd were based on (}\ils such as, refined linseed oill, |
T 32 BARE S th 02t 2 dNER LI SV R 2 REY T LIL
Instead they sat on top of the timber and formed a film.

Flaking caused an issue for preparation angdtening, as how do you prepare a
coating t zfa.ghas areas ﬁakwﬁ aﬁg areas, %.fg no? peeling at p?leseﬁt%%t also has
damaged fibres underneath n?

%KES?IQJY%NJO}' gf 2 ZNEEAFS\ZHT &(I%IJN‘?é D(J? ﬁsgwfé 2%%?\“‘(‘5

Durability: 2¢ 5 Years and longer in sheltered faces



Some UV Light being absorbed by UV absorbers

Some UV Light penetrating through the coating to
the base timber
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Film forming coating

Base Timber



5. Stain it with a Penetrating Stagrsemi transparent

More natural looking stainsyhich have subsequently gained wide popularity
over the last few decades.

The penetrating stain is designed to penetrate, (where possible) into the very top
cell layer of the timber and does not form an actual film (as in varnish, traditional
timber stain or paint film).

The oils within it penetrate into the outer call layer of the timber, the pigments sit
on top of the timber. Additionally fungicides help offer resistance to moulds etc
and |nt$ome cases waxes are added to offer additional water repellence
properties.

While the penetrating stain types do not last as Im;%heearller film forming
txpe stains, as their break down is $irfaceerosion, the trade off is

that penetrating type stainare considerably cheaper (material and labour costs)
and quicker taeapply, with minimal surface preparation required beforehand.

Durability: 2 summers 18 24 months and longer in sheltered faces



Note: The following affects are the same for Penetrating Oils or Stains



4 Maintaining My Home
BRANZ

HOME ISSUES AND REPAIRS |~ MAINTENANCE GUIDES 1 \ ¢

Home ssues and repairs =1 Emall & Print

Erosion of penetrating clear/stain
finish on timber weatherboards

CAUSES

+ UV light deterioration

' Moisture penetration and timber swelling

4+ Mould growth

UV light deterioration

REPAIR

+ clean down the surface and re-apply penetrating stain with at least two coats, brushing on evenly and
maintaining a wet edge to avoid a visible line from overlapping once the stain has dried



Dressed (Smooth) Band Sawn

2 Coats 1 oat 2 Coats 1 Coat




Latewood bands are very dense.
Stain will not penetrate as much in
this area of the timber. Therefore
penetrating type stains sit onto of this
: area and will weather off before the

3 ';,:.’:~:?," softer Earlywood, more porous

| pemnds of the grain.




Note: The following affects are the same for Oils or Stains

1/4 sawn

-

NORTH face WEST face




Colouraffect¢ graincut

Colouraffect ¢ timber colour

1 coat 2 coats

Coloraffectc poor application/ oerlap



Dressed Bandsawn Plywood early & latewood



6. Polyurethane K clear finish

If we place a clear coating over the timber (for exterior application/exposure) then the ultra violet
radiation (UV) from the sun can penetrate the clear film and cause damage to the Lignin within
the timber cell and thus weaken and breakdown the structure of the timber itself.

Ways to try and reduce this damage have been to put UV absorbers into the clear coatings and
then apply many coats in an effort to try and build up, from a cross sectional point of view, the_
FY2dzyd 2F '+ | 04A2NDBSNB O AflFofS SgAUKRAKARKS
pigments (yellow in appearance) have also been used to help with this.

Though they do work, they do not stop all the UV and breakdown over time will still occur,
resulting in splitting, cracking and peeling as with the Film Forming Stains previously mentioned.

Durability: 5 h b Q¢ 5 kR1¢PR Years and longer in sheltered faces.







7. Solid Paint

Pigmented paints provide a solid film with the piﬁments making them opaque
to UV light therefore Srotectlng the timber_from the damaging effects of the
1+ Qa RFEYFIAYI STFFSOUaod

Additionally if using a white or light coloured paint then you can also get the

addition of some reflection of the heat carrying / generating IR light

(inferred), helping to keep the timber cool and thus reduced temperature

8hangle_ts, resulting in less dimension movement, resulting in better long term
urability.

Sharp edges need to be removed from timber to reduce the paint film from
pulllnq_back during application (when the paint is wet) and the right thickness
|s_tahp hle?_ sct)) as to ensure that the then dried paint film can move and flex

Wi e timber.

Additional to this and a rule of thumb the more gloss the better the flexibility
of the paint film.

Durability: 7¢ 10 years and longer in sheltered faces



UV Light being reflected off

Slows water vapour
movement into the timber

Solid Paint
Base Timber




Another look:at-exposure anddreakdown
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