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Wood characteristics & sourcing:
Cabinet Makers

* Properties of wood

* Choice of wood

* Design to cater for wood properties
* Sourcing and procurement of wood

* Objective of talk to provide information
resources for greater understanding
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Wood Properties

Completely Revised and Updated
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South African Woods
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The Mysterious Movement
of Wood
 Author Brian Addis
* August 2005

* Full 24 page article on the website

FIGURE 4 FIGURE 5

MOVEMENT CAUSED BY CHANGE IN
MOISTURE CONTENT

SHRINKAGE PATTERN
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Choice of Wood: Factors

* Colour, texture, grain
* Style of cabinet
* Local/imported

* Wood characteristics (machining, physical
properties, wood movement, glueing,
finishing aspects)

* Timber cuts, curing (m01sture content),
defects

* Availability
* Cost
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Timber cuts

e (|
Flat-sawn E—,
Rift-sawn
Rings 30°
to 60°

Quarter-sawn
Rings 60°-90°
After Ref [5]
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Wood defects

* Defects-harvesting & drying

* Study wood carefully to overcome
defects

* Major defects and remedial
measures
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g Wood defects

Cup occurs across the face of a board.
If lumber is badly cupped, rip it into
narrower sections; you will end up with
thicker stock after edge-jointing and
planing
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i Wood defects

Crook

Crook is a bow along the edge. You will end
up with waste along both edges when
ripping it straight and parallel

3
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g defects
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Twist

Lumber with a slight twist will give you fits
if not removed prior to cutting joints ot
oluing panels together. If it is severely
twisted, cut lumber into shorter and/or

narrower sections for better yield.
8)
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defects

.......

Bow

Bow occurs along the length of a board on
the face side. If the bow is severe it 1s best
to cut the board into smaller sections

before machining R
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"~ Choice of Wood

The High Art of the LOW 4 OY

Elevate your skills
with a regal case piece




ans & Wood Combinations

IS SMall plece 18ts you oevelop
your turning. joinery, and carving
skills, and learn how to apply an
antique-looking finish,

Center run
kichers hav
Yeinlong ~——

Back, ¥ in. thick

by 27% In. long by
14% in, tall, with 1ene
Yein.long tenons

Sides, ¥ in. thick
by 14% in, long
by 14% in, tall

|
Tenons, Ya In. thick,
centared, by 3 In,
wide by ¥ in, long

Legs, 29
long, cut
block that is
2% in. square

Collar, ¥ in, thick
by 1% In. 5q.

Cleat for
mounting top

through 1he back.

Drawer
gulde

Runr Yo in. long
¥ in. thick by
2% in, wide

end of
= side runners
to fit legs

Rull-size plans for
thes lowDoy and other
projects are available
at FneWoodworking
com/PlanStore

Side runners,

are held in place with
pegs through the cas
back

—— Front tenons,
¥ In. thick by
¥ iIn, long

Blockin
Va in. thick

\
Vertical
| ide by ¥ in
f partitions, " 7
A long —-

Front apron ¥ in. thick Ny
¥ in. thick by by 1% In €~ 0
2% In. wide by wide by
27%in. long TV in. long

APRON DETAIL




Propcrtics of Mingcrhout

WOOD PROPERTIES

Wood properties of Breonadia salicina

The heartwood is yellowish-brown to brown, with attractive dark Shrinkage: Green to oven dry (%) Radial 4.45
striping. It is not easily distinguished from the pinkish sapwood. The Tangential 7.38
texture is fine and even and the grain is irregular to wavy. The wood has a | shrinkage: Green to air dry (%) Radial 3.15

characteristic oily smell and is greasy to the touch. Tangential 5.30

Boards require slow drying under cover to prevent surface checking. r—
: : ) Density (air dry) (kg/m?) 930 (850-990)
Boards of 25 mm thickness require four to five months to air-dry. Large-

dimension boards may split in drying. The wood is very durable and Modulus of fupture (MOR) (MFa) _

resistant to fungi and borer. It is resistant to preservative treatment. The Modulus of elasticity (MOE) (MPa)
wood displays moderate movement in use. Maximum crushing strength (MPa) _

114
Hardness (N) Side grain 8 481

End grain 7 842
Maximum shearing strength (MPa)
Toughness (Joule)
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Example of a cut-list

CUT-LIST PROJECT: MORRIS CHAIR (2 OFF)

Final Dimensions (mm)

Rough dimensions (mm)

DATE: 15.3.2017

Part Name Wood No T w L No T w L SL Plank Remarks Wood
Volume
Item m3
1D
A Front Leg Minger 4 60.0 60.0 630 12 22 65 650 Laminate to quartersawn
7,800, 0.01115400
B Back Leg Minger 4 60.0 60.0 630 12 22 65 650 Laminate to quartersawn. Same as A initially
7,800, 0.01115400
C Front Stretcher Minger 2 30.0 171.0 594 3 22 180 630 Resaw and laminate
1,890 0.00748440
D Back Stretcher Minger 2 30.0 100.0 594 3 22 110 630 Resaw and laminate
1,890 0.00457380
E Lower Rail Minger 4 30.0 180.0 614 6 22 190 650 Resaw and laminate
3,900 0.01630200
F Upper Rail Minger 4 30.0 100.0 614 6 22 110 650 Resaw and laminate
3,900 0.00943800
G Side Slat Minger 16 20.0 65.0 208 8 22 70 450 2 per plank as short
3,600 0.00554400
H Arm Minger 4 25.0 120.0 900 8 22 130 1000 Four laminates and glued over a bowed jig
8,000, 0.02288000
| Cleat Minger 4 20.0 25.0 530 4 22 30 600
2,400 0.00158400]
J Corbel-Front Minger 4 30.0 40.0 450 6 22 50 500 Resaw and laminate
3,000, 0.00330000
K Corbel-Back Minger 4 30.0 40.0 380 6 22 50 450 Resaw and laminate. Nest J&K to save wood
2,700 0.00297000]
L Backrest Post Minger 4 30.0 45.0 750 6 22 50 800 Resaw and laminate. Nest J&K to save wood
4,800, 0.00528000
M Top Back Slat Minger 2 40.0 100.0 470 4 22 110 520 Shaped
2,080 0.00503360]
N Back Slat Minger 8 40.0 65.0 470 16 22 70 520 Shaped
8,320, 0.01281280
o] Pivot Pin White oak 4 25.0 25.0 120 1 30 30 550 25 dia
550 0.00049500]
P Support Pin White oak 4 25.0 25.0 107 1 30 30 500 25 dia
500 0.00045000
Q Spacer White oak 4 8.0 40.0 40 1 4 50 600 Laminate like ply to prevent cracking. 40 dia
600 0.00012000]
Vv Veneer-Legs Minger 8 3.0 60.0 595 8 5 70 670 595 for A and 530 continuous for B
5,360, 0.00187600
w Seat Frame-F&B  [Minger 4 . 4 22 75 570 2280 Measure chair when assembled before sizing frame
. WAP Z?&Z Of@s . 0.00376200)
X Seat Frame-Sides |Minger 4 220 70.0 605 4 22 75 620 2480



Wood Movement

®* Wood movement caused by change in
moisture content of “bound water”

® Need to quantify the movement for the
design of furniture
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FIGURE 12

WOOD & WATER

"WOOD-WATER MODEL"
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FIGURE 4

MOVEMENT CAUSED BY CHANGE IN
MOISTURE CONTENT

MOISTURE INCREASE — SWELLING

MOISTURE DECREASE — SHRINKAGE
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Does a finishing coat reduce

movement?

FIGURE 21
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COATING & MOISTURE ABSORPTION

M A: UNFINISHED WOOD KEPT INDOORS IN USA

® B: KILN-DRIED WOOD, COATED WITH VARNISH OR
LACQUER

M C: AIR-DRIED WOOD, COATED
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Quantification of Wood

Movement
Questions:

® What allowance should be made for WM?

® Where and when is the item made?

® Variation in moisture content?
e What wood?

® Wood Movement Calculator © Denis Lock
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e Most mportant Fig in
Hoadley’s Book!
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Curve for
white spruce
50% RH
gives 9%
EMC
Benefit of a
moisture
meter




Equilibrium Moisture Content (EMC)

Location Average (%) | Range (%)
Bloemfontein 7.5 55-9,5
CapeTown | 150 |135 -16,5
Durban 14,0 12,0 - 16,0
Johanneébhrg 9, O 7,0 - 11,0
Nelspruit 10,0 | 80-120
i T T




Wood Movement Calculator (Copyright © 2006 - 2012: DN Lock)

Initial size 600 Enter the initial size in cell C5
Alter initial and/or final EMC (cells C6 and C7) if
Initial EMC (%) 7.0 (desired
Final EMC (%) 11.0 The default EMC values for Gauteng are 7.0 and 11.0
Results in cols |, J, Kand L
Common Shrinkage (green to oven-dry) Movement Final size
Category|Genus Species Origin
name Tangential (%) Radial (%) [Flatsawn|Qtrsawn |Flatsawn|Qtrsawn

African mahogany HW  Khaya spp. E & W Africa 4.2 3.4 3.6 2.9 603.6 602.9
Alder (red) HW Alnus rubra N America 7.3 4.4 6.3 3.8 606.3 603.8
Ash (American white) HW  [Fraxinus  @mericana N America 6.5 5.0 5.6 4.3 605.6 604.3
Beech (European white) HW  |[Fagus sylvatica  [Europe 11.9 55 10.2 4.7 610.2 604.7
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Provision for Wood Movement




readboard End tfor Wood

Movement

DESIGNING TRADITIONAL BREADBOARD ENDS

Tabletop
Holes in the outer tenons

are elongated to allow
Large tenons for wood movement.
add strength.

Breadboard

Apply glue only to the
center 6 in. or so.

Stub tenon restricts
warping.




r a Table Top

Quartersawn Wood fo
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Selection ot panels for a table top
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~ Selection of bookmatched resawn &

laminated arms for Morris Chairs
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Application of veneers
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Orientation of grain of solid drawer
bottoms to allow for wood movement
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rientation of grain of solid drawer

bottoms to allow for wood movement

Slot ext/gads

Grain deeper in

direction front for

& movement

Back fixed

- with screws




/ Procurement

* Silverton Houthandelaars &
Maple Street Timbers, Kempton
Park

* Procurement problems




4urchasing wood

* The selection of suitable wood for the
project requires a good knowledge
about wood, its properties and grain
characteristics.

* The types of timber cuts and the
categories relate to the angle of the

annular rings compared to the face of
the plank.

-
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4urchasing wood

* Select planks at the timber yard yourself
rather than simply ordering a required
quantity;

* Inspect planks for problem areas;

* Some wood suppliers may allow you to
plane a little area to inspect the grain.
Take a small plane along and ask
permission!

-
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Wastage

* Allowance for wastage of stock when
procuring timber due to errors or
defects in planks, grain colour

* Rule of thumb: Allow about 20-30%
extra for wastage

-
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Conclusions

* A cabinet project starts with the choice of
wood

* Selection of suitable wood for a specific
project depends on many factors

* Study information sources on wood
properties, wood movement etc

* Work with wood properties and not
against them
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