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- - - - - - - - - - - - - - - - - -
HOW TO READ THE COMPARATIVE TABLES 

To offer specialists and users of tropical timbers a better understanding of the properties and the possible 
utilizations of one type of timber. this brochure shows the physical and mechanical properties for each species on a synop­
tic table where the properties of three tropical species, which are well-known commercially , appear on the background 
the latter are : 

- AYOUS, with rather poor mechanical properties , 

- SIPO, which might be considered average in comparison to ail tropical timbers, 

- and last, AZOBE with high mechanical properties. 

This Jay-out thus allows to compare one species with the reference species and to infer its possible uses. 

. As for the properties of the reference species, the curve shows the mean values of the trial results only. 
Whereas for the species listed in this brochure, the following are given : 

1) The values of the results of trials carried out at the Centre Technique Forestier Tropical (each point 
corresponds to the mean value of a trial ; the latter is obtained from 10 test samples from the same 
tree), 

2) The curve following the mean value of the trial results. 

The distribution of the points around the mean value thus describes the variability of the property. 

Among the main physical and mechanical properties that allow a comparison of species with one another, 
the following were chosen : 

- DENSITY : its value corresponds to a 12 % moisture content of wood. 

- HARDNESS : it is drawn up according to the French standard (Chalais - Meudon scale), and is a!so 
given for a 12 % moisture content of wood. 

- - -



- - - - - - - - - - - - - - - - - -
- VOLUMIC SHRINKAGE : it corresponds to the volumic shrinkage of a piece of wood with a I % varia­

tion in moisture content. It should be stressed that this shrinkage appears below its saturation point. 
This value gives indications essentially on « the movement of wood ». 

- TOT AL T ANGENTIAL SHRINKAGE : it corresponds to the change in the size of a piece of wood from 
green to oven-dry state and is measured perpendicularly to the rays of wood . 

- TOT AL LINEAR RADIAL SHRINKAGE : it corresponds to the change in the size of a piece of wood 
from green to oven-dry state and is measured parallel to the rays of wood . 

NOTA BENE : Radial, as well as tangential shrinkage allow to determine the dimensions (with Ieeway) 
for sawing. and also provide indications on risks of distortion at drying stage. 

- COMPRESSION STRENGTH : it is determined for a 12 % moisture content of wood, and corresponds 
to the strength (in kg/cm 2

) which has to be applied in a parallel direction to the grain , so as to break 
the test sample (section : 4 cm2 

- Length : 6 cm). 

- BENDING STRENGTH : it is determined for a 12 o/c moisture content of wood, and it corresponds to 
the strength (in kg/cm 2

) which has to be applied to a 34 x 2 x 2 cm test sample Iying on its side on 
a 28 cm span. in order to break it. 

- MODULUS OF ELASTICITY : it is cakulated from bending strength trials, and it corresponds to the 
strength/distortion ratio index. 

Although the above mentioned properties allow to assess the possible uses of a timber with accuracy, other 
elements remain nonetheless of high importance for the utilization of these timbers, i.e . : 

- durability and impregnation. 
- silica content . 
- and speed of drying. 

In an appendix . the main properties and the possible uses of the timbers listed in this collection are given . 

- - -
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LIST OF NORTH AUS1RALIAN SPECIES STIJDIED FOR THIS DXUMENT 

Local name 

CYPRESS PINE 

GUTIA PERCHA 

IRONWOOD 

PAPERBARK 

STRINGYBARK 

Scientific name 1 

callitris spp. 1 

Excoecaria parvifolia 1 

Erythrophleum chlorostachys 1 

Acacia shirleyii 

Melaleuca dealbata 

Eucalyptus tetrodonta 
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COMPARATIVE TABLES 



------- - - - - ----------
CYPRESS PINE (CALLITRIS SPP,) 

MAIN PHYSICAL AND MECHANICAL PROPERTIES 

COMPARISON WITH THREE REFERENCE SPECIES 

N of trials carried out : 3 1 point .. 1 trial 

AZOBE 

0,5 0,7 o.a 0,9 1,0 1 1, 1 1.2 • 0,2 0,3 
DENSITY 

Very light Light .Very heavy 

0 2 8 SI 12 13 
• HARDNESS 

Very Soft 

VOLUMIC SHRINKAGE 
0.2 o., 

for 1% variation in % Low 

3 " 5 8 SI · 12 13 
TOTAL TANGENTIAL 
SHRINKAGE in% Low Moderate High 

TOTAL RADIAL 1 2 s 7 a 10 11 

SHRINKAGE in% ' 1 

COMPRESSION STRENGTH • 
300 soo 700 1000 

in kg/cm 2 

Moderate 

BENDING STRENGTH • 
500 1000 1500 2000 

in kg/cm2 

Moderate High 

MODULUS OF El.ASTICITY * 50 . 80 1:30 140 150 160 170 180 190 

in kg/cm 2 (x 1000) 
Low 

1 

High 

. = Value at 12 7. moisture content CENTRE ':'ECHNICUE FORESTIER TROPICAL. 46 t>i1. ··- H 11 ... i..c.o .... a.. t,IIXI .. OC(NT-SUII - MAIIN( IVAL-0( -MAIIN() · ~11.ANC{ 



----------- - - - -------

• 

• DENSITY 

• HARDNESS 

VOLUMIC SHRINKAGE 
for 1% variation in % 

TOTAL TANGENTIAL 
SHRINKAGE in% 

TOTAL RADIAL 
SHRINKAGE in % 

COMPRESSION STRENGTH • 
in kg/cm 2 

• BENDING STRENGTH 
in kg/cm 2 

MODULUS OF ELASTICITY • 
in kg/cm 2 (x 1000) 

GUTTA PERCHA (EXCOECARIA PARVIFOLIA) 

MAIN PHYSICAL AND MECHANICAL PROPERTIES 

COMPARISON WITH THREE REFERENCE SPECIES 

0.2 0.3 0,5 

Very light 

0 2 

Very Soft 

0.2 

Low 

3 4 5 

Low 

1 2 
1 

300 

' 
500 1000 

N of trials carried out : 2 

SIPO 

o.s / 

Light 

0,4 

0,7 

Medium 

4 

Moderately 

a 
1 

1500 

0.8 0,9 1.0 

Heavy 

5 t, 7 8 

bard Hard 

10 

Moderate 

7 

700 

2000 

High 

1 point a 1 trial 

AZOBE 

1 1. 1 1.2 

g 

0,8 

, 12 13 

High 

10 11 

1000 

50 . 80 120 1:10 ,~o 150 160 170 180 190 
1 • ' Low Moderate High 

= Value at 12 7. moisture content CfNTRf ':"fCHNIQUE FORESTIER TROPICAL. <16 ..... ··- H la a .. i..c;eo .... , • . ,,11:11 NOCUcT·SUl'l 0 "4Al'INf IVA~· O( . ... Al'INEI · ~IIANCE 
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• DENSITY 

• HARDNESS 

VOLUMIC SHRINKAGE 
for 1% variation in % 

TOTAL TANGENTIAL 
SHRINKAGE in% 

TOTAL RADIAL 
SHRINKAGE in % 

COMPRESSION STRENGTI( 
in kg/cm 2 

• BENDING STRENGTH 
in kg/cm 2 

IRONWOOD (ERYTHROPHLEUM CHLOROSTACHYS) 

MAIN PHYSICAL AND MECHANICAL PROPERTIES 

COMPARISON WITH THREE REFERENCE SPECIES 

N of trials carried out : 3 

AYOUS SIPO 

1 point• 1 trial 

AZOBE 

0.2 0.3 \ o., 0,5 0,6 / 0,7 o.a 0,9 1.0 · 1 1,1 1, 2 

Very light Light 

0 2 

Very Soft 

0.2 0,4 

Low 

3 4 5 

Low 

1 2 
1 

500 

500 1000 

Medium Heavy 

' 5 e 

Moderately hard 

M derate 

7 

SOQ 

Moderate 

e 
1 

1500 

Moderate 

0,5 

9 

Moderate 

7 

700 

7 8 9 

Hard 

O.IS 

10 · 12 

High 

10 

MODULUS OF ELASTICITY• 50 · 
in kg/cm 2 (x 1000) 

Low 

80 90 100 1 0 120 
1 • 

Moderate 

1 .. 0 

High 

13 

11 

1000 1040 

• s Value at 12 % moisture content CENTRE aEC>iNICUE FORESTIER TROPICAL -6' o,,a. ••- •• 1a l-4i.-G.on .. &e, ,-&lJD '"OCEl<T-SUII -MAIINE IV&L-0(-MAll,.EJ · ~11.a. .. C( 
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• DENSITY 

• HARDNFSS 

TOTAL TANGENTIAL 
SHRINKAGE in% 

TOTAL RADIAL 
SHRINKAGE in% 

COMPRESSION STRENGTH• 
in kg/cm 2 

BENDING STRENGTii* 
in kg/cm 2 

LANCEWOOD (ACACIA SHIRLEY! I) 

MAIN PHYSICAL AND MECHANICAL PROPERTIES 

COMPARISON WITH THREE REFERENCE SPECIES 

0 

AYOUS 

0,2 o.~ \ o., 

Very light 

Very 

500 

1 
1 

Low 

0,5 

Light 

2 

Soft 

500 

1000 

N of trials carried out 2 

SIPO 

0,5 / 0,7 0.8 o,g 

Medium Heavy 

s 15 

Moderately hard 

500 

Moderate 

15 
r 

1500 

Moderate 

9 

Moderate 

7 

700 

1,0 

7 8 

Hard 

10 

800 

High 

2000 

High 

1 point c 1 trial 

1, 1 ,.2 

9 

· 12 1l 

High 

10 11 

1000 

MODULUS OF ELASTICITY• sa 
in kg/cm 2 (x 1000} 

80 100 1 0 120 1:30 ,,o 150 160 170 180 190 

' 1 ' ' ' ' 1 
Low Moderate High 

•=Value at 12 % moisture content CENTRE ':'ECHNICUE FORESTIER 'rROPICAL. ~ 1>,a . ••-• •• ie 1 .. i..Ceo,, .. 1e. ,-,JD "OCUH-SUA. MAIIN( IV&l -0( -MAll"EI . i111.a.NCf 
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PAPERBARK (MELALEUCA DEALBATA) 

MAIN PHYSICAL AND MECHANICAL PROPERTIES 

COMPARISON WITH THREE REFERENCE SPECIES 

N of trials carried out : 3 1 point a 1 trial 

AYOUS SIPO AZOBE 

0.2 0,3 \ o., 0,5 0,5 J 0,7 0.8 0,9 1,0 1 1, 1 1,2 
• DENSITY 

Very light Light Heavy heavy 

0 2 5 5 7 8 9 12 13 
• HARDNESS 

Very Soft Hard 

VOLUMIC SHRINKAGE 
0,2 a., 

for 1% variation in % Low M derate 

3 ' 5 7 8 13 
TOTAL TANGENTIAL 
SHRINKAGE in% Low 

TOTAL RADIAL 
, 2 ' 7 ,, 

SHRINKAGE in% 1 

• COMPRESSION STRENGTH 
500 700 1000 

in kg/cm 2 

Moderate High 

• 500 
BENDING STRENGTH 

1000 1500 2000 

in kg/cm 2 1 

Moderate High 

MODULUS OF ELASTICITY • 50 . 80 90 120 1:30 1,0 150 160 170 180 190 

in kg/cm 2 (x 1000) • 1 1 1 

Low Moderate High 

. = Value at 12 7. moisture content CENTRE ,ECHNICUE FORESTIER ~ROPICAL. ~ i.,o. ••- •• 1a a .. i.-G•o,. .. , •. )11J:l HOC(NT·SUll-"'4All"I( 1v.r.~ . O[ -""A"l'fll . ~11..r.NCE 
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STRINGYBARK (EUCALYPTUS TETRODONTA) 

MAIN PHYSICAL AND MECHANICAL PROPERTIES 

COMPARISON WITH THREE REFERENCE SPECIES 

N of trials carried out : 3 1 point• 1 trial 

AYOUS 

• DENSITY 
0.2 0.3 \ o., 0,5 

Very light 

0 2 • HARDNESS 
Very Soft 

VOLUMIC SHRINKAGE 
0.2 

SIPO 

o.s j 0.1 o.a 

Light Medium Heavy 

5 

Moderately bard 

o., 0,5 

0,9 

7 

Hard 

AZOBE 

,.o 1 1,1 

8 

0,5 

1.2 

heavy 

12 13 

for 1% variation in %L---L-1.....1....J.-.1..-.I-L...1 ...... -.1.-L....1......._.J....,__~a-..1.-.1.-'-..l..-'-.4-""'-.L-L..i ...... --.1.-1....J......_.1-.1......~1--,.i....:.-'-....i....r........i...u.. ...... i.,t-J~..L.J.•....,....L.. ....... ....i..~ 

Low M derate 

TOTAL TANGENTIAL 
SHRINKAGE in% 

TOTAL RADIAL 
SHRINKAGE in% 

• BENDING STRENGTii 
in kg/cm 2 

MODULUS OF ELASTICITY• 50 
in kg/cm 2 (x 1000) 

500 

3 

1 

' 

•=Value at 12 7. moisture content 

' 
Low 

Low 

5 7 8 

5 8 
1 

Moderate 

1000 1500 

Moderate 

80 90 ,oo 1 0 120 

Moderate 

9 

1:30 14'0 150 
1 1 1 1 

160 
1 

High 

· 12 13 

10 11 

1000 

CENTRE -:"ECHNIQUE FORESTIER TROPICAL. ~ 1M1. •w-• H II a .. i..G.onede. W1:II l'fOC(NT-SU"·MA"N( IV&l-0( . ,..&Jlll'ffl. •ll&NC( 
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MAIN CHARACTERISTICS OF USES 



- - - -

Narres 

' CYP~ESS PINE 
(Ca llitris spp) 

- - -

Ccnformatim of tre 1o:js 

Straight and cylindrica 1 
Diarreter 0.30 to 0.70 m. 

1 
GJITA PERCHA 

I 
Straight and generally 

(Excoecaria P3rvifol ia) I cyhd~ical 
1 

!Ra.llOJO 
(Erythroph leum 
chlorostacrrys) 

Diarreter 0.30 to 0.50 m. 

Straight and cy 1 indrica l 
Diarreter averaging O. 50 m. 

- - - - - - - - - - - -

1 

C€scriptim of tre 'M'.XXl Craracteristics ?rocessing 

Heart\lO'.Xl 
Sap\lO'.Xl 
Grain 

1 · · i · · 1 " • : . ,gnt brOlll i Der1s1ty rredïum i ::iavnng Easy 
Easy 
Easy 

: distinct I Hardness moderateiy h:!rd I Drying 
: very s iight ly wavy i to f'ard ' r.l:ichining 
: f,ne 

1
1 Shrir.kaae lOII to rroderate ! 

, 1 
7exture 

1 
Cm,oressim stre,gth : xderate ' 

I Ber.d ing strength 1cw to 

1 
rrcderate 

1 

1 

Hea rt\lO'.Xl 
striœd 

: dark brOlll. finely J D?nsity : very œavy 
' Hardness : ve 0 y ~ard 

Sap.,.o:xj : c lear 1y disb .. ,ct S~rinkaqe : :OIi to moderate 
Grain : genera : ly straight l Canpressim stre:igth: moderate 

Ber.ding stre:gth : :rcderate sorret i rœs wavy 
:extu,-e : hr.e 

Sawing : ëequires r:.o,,ier 
Orying : easv, tut s 1011 
r.l:lchining : no difficu lty, 
specia 1 tao 1s recarrœnded 
Resin rMy C lo:j tre tao ls 

; i>resmce of fluid resin 

Heart1#'.XXJ : red bra.,.11 111i th 
-:'ine œl e yer a,i streaKs 
Sap\lO'.Xl distinct 
Grain 111avy 
:exture medium 

Dens i ty : ver y reavy 
Hardness : very hard 
Shrinkage : 10/I to high 
Canpress·:m strength : high 
Bending strength h.ign 

Sawir:g ~equ ~ res C01Jer 
Orying reoui res care 
(risks of creckinq) 
~'ec~ining : no cifficulty, 
specia l tao 1s recarrœnded 

i>ossib le uses 

i Ccnstructim - lnterior joinery 1 

1 - Ordinary furniture - Packaging 1 

OJq::oses 

Sl iced veneers - Cabinet11.0rk -
1 

- Turnery - High-class furr.iture l 
:nterior fitt ir.gs - Flaoring - 1 

inter ior decoratim - 1 

Brush backs - ~ lding 

Heavy joinery - Turnery -
Sawn veneers - Flaoring -
!nterior fittings - Stairs 

- -



- - - -

Narres 

lJNCEWXJO 
(Acacia shirleyii) 

PAPERBARK 
: (ri'elaleuca dealbata) 

- - -

COîformatim of tre lCX]S 

Straight saœtirœs s l ight ly 
f!utec 
Oiameter averaging 0.40 m. 

1 Straight and cy lindrica l 
Diameter 0.50 to 1.00 m. and 
mcre 

[ STRINGYBARK Straight and cylindrical 
: (Eucalyptus tetroamta) Diameter 0.40 to 0.70 m. and 

1 
more 

1 

1 

1 

- - -

Descriptim of tre i.ccd 

1 Hearti.ccd : dark br01K1.sane-
, tirres ëibbm fiaure ( ir.ter lo-
l cked grain ) -
! - ' ' ... 
1 

::iàp,,.oo:J : a,st,rct 
1 Grain : st raioht or 
1 inte, :o:ked -

r exture 

~eart~ccd 
S:3pwccd 

, distinct 
: Grain 
• i rregu lar 
1 Texture 
1 
i 

:œdium 

: greyisn pink 
: not c lear ly 

: s 1 ight ly wavy and 

: mecium 

j Hearti.ccd : sa lrïOï brew: 
Sap!XXXJ : dist inct 
Grain : straight or very 
slight iy interiockec 

1 T ' · 

1 
: exture : mem um 

- - - - - - - - -

Ch3racteristics i) • . rccess1ng Possible uses 

Censity very reavy J S:3wing :'equires ~r Turnery - F1ooring - Furniture 
fJ a rdr.ess very h3 rd 

, Shrinkage 1C/,I/ to h"ioh 
[ Cc,noress·im stre:gth : ~1igh 
' fl.endir.g strength : high 
1 

1 Oryirg s :cw, saœti rœs ccmpments - Heavy joinery -
! risks of superf·icia 1 cœcking Interior fittings - Brush backs 
1 M3chir,ing : easy, but SŒ1'2':' :.--::s - interfor decoratioo -
1 '.rregu lar sur•ace 
! 

J2l1S ~ ty 

wreté 
: rredium Sawing : easy, but slight Sl icec veneerS- Cmstructioo -
: :ro:Jerate ly h:Jrd b lunt·ing effect (ste ·: li tee saw _ FL!rni ture _ Flooring 

~eet h recrnrrendec) 
1 

1 
Sl:rir.kage : ~::xJerate ; Drying : s ·:ow, requ ires care 

· Canpressim st rength : ,ro:Jerate l' (risks of crecking) 
! Be1ding strength : moderate f>1achining : easy, s~ial tools 
1 I 

1 1 

: œnsity very ':'eavy . Sawir.g : oresence of gr™ing I Cmstructiœ - F1ooring _ 
: J.Jardr.ess ">:lrd to very h:Jrd J stresses, saw-:r.g in t!-:e roor.d i Furniture compments 

Sl:r inkage ~,derate to hig~ ' or Syf.lœtrica 1 sa•1r:ng is :'ecO'll-i 
,... . h h. ~ 1 ~ ' 1 ,.mpress1on strergt 1g:1 . ifffic,ed 

Bending strength ~ign i Drying requires care 
(r·:sks of so lit~ing a-: core 
stock) 
Ysc~·:n ing : no di+ficulty , 
s~·:a 1 too ls recœrrendec 

- -
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