FOREST RESEA
DEVELOPMENT

CH AND
IVISION

TIMBER IN BOATBUILDING

Wood has alwaysbeen a favourite building material

for small craft and, despite the advent of new

materials and the increasing difficulty of obtaining
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timbers are avatlable. Where such material is not
obtainable, either from stock or on order, non-
durable timbers should be liberally treated with a

recognised preservative. AustralianStandard 1604-

1980 Preservative treatment for satwn timber, veneers

and plywood, should be consulted for types of
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timbers, it is still popular. The development of new
timber products, improved adhesives, and new
techniques has made boatbuilding by the amateur much
more popular. In order to provide guidelines for timber
selection, Standards Australia publish a Standard
AS 1738-1975 Timber for marine craft.

Timber for planking, stringers, chines, and ribs should
be selected for straightness of grain, low shrinkage, and
freedom from defects. If the boat is to be seaworthy,
very few defects can be tolerated in these particular parts
soknots, shakes, decay, compression failures, and brittle
heart mustbe carefully excluded. Tight gum veins, borer
holes and surface checks will not cause trouble unless
they are concentrated in arelatively small area. They can
usually be satisfactorily caulked.

Unless the boat is to be of glued construction, or will be
out of water for considerable periods, there is no need to
wuse timber dried to 12% moisture content, except for
interior fittings. However, because it shrinks while
drying, timber for the upper parts and interior framing
" should have a moisture content of less than 20%, while
those parts customarily submerged should not be less

than 20%.

usually much easier to specify than to observe because of

Of course requirements such as these are

the time normally required to build a boat. To minimise
shrinkage during construction or when the boatis outof

the water, all boards should be quarter sawn.

It is not always poszitic to build small craft entirely of

durable timbers and, since the decay hazard in a boat

kept on moorings is high, it is necessary to take
precautions. Some preservative-treated plywood and

preservative and appropriate loadings.
The chief advantages of timber and plywood are:

e positive buoyancy;
» high strength in relation to weight;

» resilience and ability to withstand suddenly applied
shock loads;

» ease of shaping, bending and finishing without the

need for special equipment;
e good appearance;

e highdurability when properly selected, installed and

ventilated;

¢ ability, in many cases, to accept treatment with
preservatives to give long-term durability under

severe conditionsand where ventilationisinadequate;

e ease of working without requiring closely controlled
factorv conditions in respect of temperature and
humidity;

¢ resistance to abrasion;

ability to be altered at relatively low cost.

Developments in plywood and adhesives have cpered
up a new field for constructing water craft. The main
advantage of plywood is that it is flexibile and that it is
obtainable in large sheets. Providing a marine grade
plvwood is used and correct methods of application are
adopted, the plywood chine system is very successful.
New methods, new materials and new forms of

construction have been tried and adopted and there 15

still scope for progress in these fields of construction.
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TIMBER FOR BOATBUILDING
Seasoning of timber

Generally, timberused inboatbuilding should not exceed
20% moisture content except when the craft is usuallv
moored; then the planking below water line should be
above 20%. Laminated masts and spars, as well as
joinery, should be in the range of 10% to 153 moisture
content.

Theé most accurate method of checking the moisture
content of timber is by determining the loss of moisture
when a weighed sample is completely dried in an oven
using the technique described in Australian
Standard 1080 Part 1, 1972 Methods of test for timber -
moisture content and State Forests of New South Wales
Technical Paper No. 41 Methods of determining the moisture
contentofwood. Aftaster, non-destructivebutlessaccurate
method is to use a battery operated moisture meter
which, in the range below about 30%, is sufficiently
accurate forboatbuilding purposes. This meter measures
the resistance of the wood to an electric current and
indicates its moisture content. The relationship between
electrical resistance and moisture content is not the same
forall timberssoitisnecessary toapply species correction
figures; they are given in State Forests' Technical Paper
No. 41 referred to above. The electrodes fitted to meters
are usually intended for the testing of nominal 25 mm
thick stock. Thicker material can be tested by using a
special hammer-probe withinsulated needles' or probes.

Timber may be seasoned by air-drying or kiln drying, or
by a combined process of air and kiln drying. For the
drying process the timber must be stacked so that there
is good air circulation around each piece in the stack. To
obtain this circulation the timber must be spaced by
placing 20-25 mm square strips between each layer of
boards in the stack. These strips must be accurately
placed in vertical lines so that the boards will not become
distorted. It is recommended that drying stacks be
covered to prevent the entry of rain and to minimise
splitting or checking of the top layers of boards. Further
information on drying procedures is given in Forestry
Commission of New South Wales Technical Publication
No. 9 Seasoning of Timber.

Timber contains free water (that inside the cells) and
‘hygroscopic' or ‘combined’ water (that held in the cell
walls). The free water will evaporate firstat quitearapid
rate but the combined water will leave the wood much
more slowly. When the combined water begins to leave
the cell walls, the cells begin to change shape and
shrinkage takes place. As the surface of the wood dries
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more quickly than the centre, shrinkage is not uniform
and surface checking and end splitting may occur because
of the development of stresses.

End splitting canbereduced by the useofaheavy bodied
paint, bituminous paint or swax preparation brushed
onto the end of each board to reduce The rate of moisture
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Method of ordering timber

Theordershould be placed in writinganda copy retained
by the purchaser. It should state the seasoned condition
required, e.g. 10-15% or 15-20% muoisture, etc., and refer

to the relevant quality description clause in Australian
Standard 1738-1975 Timber for marine craft.

The order should also state the timber species required,
the time and place of delivery and the purpose for which
the timber is required so that the merchant can supply
accordingly.

State Forests of New South Wales has a timberinspection
service available which will, for a fee, check timber for
compliance with your specifications. The inspector will
grade the timber according to the relevant standards as
laid downby Standards Australia ortoany other grading
rules acceptable to both buyer and seller. The inspector
brands each piece and then issues a certificate of
compliance. A list of timber inspectors’ offices is given
at the end of this publication.

Timber species

Because of the wide variety of marine craft it is not

feasible tolistindividual speciesin orderof preferenceas

design considerations must be taken into account when
selection is being made. It is presumed the designer will
relate the known characteristics of strength, density,
bending properties, permeability to preservative
treatment and ability to take an adhesive bond when
making a selection for a particular purpose.

Some of the more common species listed in Australian
Standard 1738-1975 for the various boat parts are in
Table 1. However, it must also be appreciated that
because of restrictions applying to the harvesting of
certain species not all the listed timbers will necessarily
be available. Those likely to be obtainable are marked
with an asterisk (*). However, not all species will be
available from single suppliers and seasoned material
may only beavailable in limited quantities and in certain
species. Some unmarked species may also be available
butusually only in very limjted quantities from specialist
suppliers.



Table 1. Some timbers suitable for use in boatbuilding.

Part Timber Strength Seasoned Durability in
group” weight marine craft’
Green Seasoned (kg/m’)
Planking and bulkhead sheathing Beech, white 56 5D6 540 High
* Blackbutt 52 SD2 900 High
Cedar, red S7 SD8 420 High
* Fir, Douglas 55 SD5 550 Medium
* Gum, spotted 52 sD2 1100 High
* Gum, Sydney blue S3 5D3 850 Medium
Kauri species S7 5D8 460-540 Low to medium
Maple, Queensland  S6 5D6 560 Medium
* Meranti, dark red 55 SD6  Must exceed- Medium
560
* Messmate 53 SD3 750 Medium
Pine, celery top 54 SD5 650 High
* Pine, hoop S6 SD5 550 Low
Pine, huon S6 She6 540 High
Pine, King William 57 SD8 420 High
Pine, klinki S6 SD6 450 Low
* Stringybark, yellow  S3 SD3 900 High
* Tallowwood 52 SD2 1000 High
Decking Beech, white S6 SDé 540 High
Bollywood S5 5SD6 500 Medium
* Gum, rose S3 SD4 750 Medium
* Gum, spotted 52 5D2 1100 High
* Gum, Sydney blue S3 5D3 850 Medium
Kauri species 57 SD7 460-540 Low to medium
Pine, celery top 54 SD5 640 High
* Pine, hoop S6 SD5 550 Low
Pine, huon 56 SDé6 540 High
Pine, klinki S6 SD6 450 Low
* Pine, white cypress S5 SD6 700 High
* Stringybark, yellow  S3 SD3 900 High
* Tallowwood 52 5D2 1000 High
Steam bent timbers Ash, silver S4 SD5 670 Medium
* Beech, myrtle S4 SD5 700 Low
* Brigalow S1 5D1 1090 High
* Gum, spotted 52 SD2 1100 High
Oak, tulip 53 5D3 840 Medium
Pine, celery top 54 SD5 640 High
Pine, huon S6 SDe6 540 High
Quandong, silver S5 5D6 460 Low
Yellowwood S4 SD3 750 Medium




Table 1. (cont.)

Part Timber Strength Seasoned Durability in
group’ weight marine craft’
Green Seasoned (kg/m®
Sawn worked frames * Blackbutt 52 sSD2 980 High
Floor frames * Box, grey S1 sD1 1120 High
Bulkhead frames * Fir, Douglas S5 SD5 530 Low
Engine beds * Gum, grey 51 sD2 1050 High
* Gum, mountain grey 53 5D2 900 High
* Gum, rose S3 SD4 750 Low to medium
* Gum, spotted 52 sD2 1100 High
* Gum, Sydney blue S3 sSD3 850 Medium
* Jronbark, grey 51 SD1 1100 High
* Messmate 53 sD3 750 Medium
Stringybark, brown S3 SD3 850 Medium
* Stringybark, white S3 5D3 1000 High
* Tallowwood S2 sD2 1000 High
Tea-tree, broad-leaved 54 sSD4 740 High
Straight stems * Blackbutt 52 sD2 900 High
Deadwoods * Box, grey 52 sD2 1120 High
Keels * Gum, grey S1 sSD2 1050 High
Keelsons * Gum, river red S5 SD5 900 High
Stern posts
Horn timbers * Gum, spotted S2 SD2 1100 High
* Ironbark, grey 51 SD1 1100 High
Mahogany, red S2 sD3 960 High
* Mahogany, white 52 SD3 1000 High
* Stringybark, white S3 SD3 1000 High
Stringers Ash, silver S4 SD5 670 Medium
Chines * Blackbutt 52 SD2 900 High
Gunwales * Fir, Douglas S5 SD5 550 Medium
Deck framing * Gum, spotted 52 SD2 1100 High
* Gum, Sydney blue S3 5D3 850 Medium
Mahogany, red S2 5D3 960 High
* Mahogany, white 52 SD3 1000 High
Spruce, sitka S7 SDé 430 Low
* Stringybark, yellow  S3 SD3 900 High
* Tallowwood 52 sD2 1000 High
Mooring and towing bitts * Box, grey 52 SD2 1120 High
* Gum, grey S1 sD2 1050 High
* Gum, spotted 52 SD2 1100 High
* Ironbark, grey 51 SD1 1100 High
* Mahogany, white 52 SD3 1000 High
* Tallowwood 52 sD2 1000 High




Table 1. (cont.)

Part Timber Strength Seasoned Durability in
group” weight marine craft’
Green Seasoned (kg/m?)
Masts * Ash, alpine 54 SD4 650 Low
Spars Ash, silver 54 SD5 670 Medium
Derricks * Fir, Douglas S5 SD5 550 Medium
* Gum, spotted 52 sD2 1100 High
Maple, Queensland S6 SDhe 560 Medium
Pine, klinki S6 SD6 450 Low
Quandong, silver Sh SDe 460 Low
Spruce, sitka S7 SD6 430 Low
* Stringybark, yellow 53 5D3 900 High

a refers to Strength groups below
b refers to Dzzmgzlzf}/ p- 6.

Strength groups

Tables 2(i) and 2(ii) list basic minimum values for modulus of rupture, modulus of elasticity and maximum

crushing strength for each strength group within clear green and seasoned timbers.

Table 2 (i). Basic minimum values for clear green timber.

Strength groups

Property 51 52 S3 54 S5 S6 S7
Modulus of rupture (MPa) 103 86 73 62 52 43 36
Modulus of elasticity (MPa) 16 300 14 200 12 400 10 700 9100 7900 6900
Maximum crushing strength (MPa) 52 43 36 31 26 22 18

Table 2 (ii). Basic minimum values for clear seasoned (12% m.c.) timber.
Strength groups

Property SD1 SD2 SD3 SD4 SD5 SDé6 SD7 SDS8
Modulus of rupture (MPa) 150 130 116 94 78 65 55 45
Modulus of elasticity (MPa) 21500 18500 16 000 14000 12500 10500 9100 7900
Modulus of crushing strength (MPa) 80 70 61 54 47 41 36 30
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