
























































TROPICAL WOODS

No. séﬁi‘:"

THeR EASE OF SEASONING
Group 1
5 (Easy to season) Spiic it
green volume basis
Almendro (Coumarcuna oleifera, C. edorata) u.:_B_g-
Guayacan ( Tabebuia heterotricha) 0.80
Muird-juba (Apuleia molaris) 0.76
Mora Amarilla (Chlorophora tinctoria) 035
Mylady (Aspidosperma cruentum) 071
Yellow Sanders (Buchenavia capitata) 0.59
Brazil Nur (Bertholletia excelsa) 0.59.
Sangre (Pterscarpus vernalis) 0.57
Guayabo de Monte (Terminalia guyanensis) 0.57
Angelino Aceituno (Nectandra concinna) 0.56
Teak (plantation-grown) (Tectona grandis) 0.56
Ocore Pine (Pinus oocarpa) 0.55
Roble Blanco (Tabebuia pentaphylla) 0.5T
Vaco (Magnolia sororum) 0.50
Candelera (Cordia Collococca) 0.47
Shortleaf Pine (Pinus echinata) 0.46

Laurel Blanco (Cerdia alliodora)

o
Mahogany (plantation-grown) (Swietenia macrophylla) oj:
Cedro Granadino (Cedrela Tonduzii) 0.41
Cativo (Prioria Copaifera) 0.40
Primavera (Tabebuia Donnell-Smithii) 0.40
Cedro Branco (Cedrela Huberi) 0.38
Simaruba (Simzaruba amara) 0.38
Yellow Poplar (Liriodendron tulipifera) 0.38
Group 11
_ (Moderately difficult to season)

_ Species Specific Gravity

; S &reen yolume basis
Guayacin (Tabebuia guayacan) 0.85
Congalo Alves (Astroniuwm graveolens) 0.84
Black Kakeralli (Eschaveilera Sagotiana) 0.82
Courbaril (Hymenaea courbaril, H. Davisii) 0.70
Chupon (Pouteria carabobensis) 0.68
T'atajuba (Bagassa guianensis) 0.67
Masa (Tetragastris balsamifera) 0.67
Carabali (Albizzia caribaea) 0.66
\l\i-'.!'g_'illh{:l (Terminalia amazonia) 0.64
Brazilian Louro ( Aniba cf. riparia, A. Duckei, Ocotea sp.)  0.62

.-\r'gs;-'.iql_i_c ( Dicorymia paraensis)
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Taste 7—Continued
Group I—Continued
Snecies _( mimmly mc.lﬂt tﬂ_. season) ol
F:ddlewood (Vitex green volume basis

. Ml 0.56
Frijolillo (Ps I 1;2
Andiroba (Carapa 15 . o -55
Rajate Bien (Vitex C

Flor Azul (Vitex 053
Determa (Ocotea LA ST T, ) 0.52
Walnut (Jug g L R A e b 0.51
Tauary (Ci B 0.50
Gronfoeloe b Iy ‘ i

Wiswiskwalie
Paper Birch
Cedro Espino
Espavé (Anacardi

Species
Bulletwood (M

Piquid (Caryacar s
White Oak ( ci
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CARABALI Albizzia caribaea (Urban) Britton & Rose
Occurrence: In the monsoon forests of Venezuela.

The tree and wood of Carabali were described in a pre-
vious publication which included a discussion of the pro
erties and potential uses of the wood.! The mechanical
properties of the air-dry wood have been subsequently
determined and are presented in the accompanying table
together with green properties for comparison.

The air-dry strength properties of Carabali are consider-
ably below those of Shagbark Hickory. Insofar as com-
parable data are available, Carabali most nearly approaches
Hickory in stress at proportional limit in static bending,
stiffness, and crushing strength. It is only about two-thirds
as strong as Hickory in maximum bending strength and
shear, and has only about half the shock resistance of
Hickory. A more nearly equal comparison may be made
with White Oak. Carabali and Oak are much alike in all
static-bending properties including work to maximum load,
and also in compression parallel to the grain, side hardness,
and tension across the grain. White Oak exceeds Carabali
in end hardness, compression across the grain, and shear,

Upon air drying, Carabali increased moderately in static-
bending properties, compression parallel to grain:and shear,
but cither showed no improvement or actually lost strength
n such properties as hardness, compression and tension
across the gain, and cleavage. Only in work to maximum load
(indicative of shock resistance) did improvement upon air
eir}-‘;pg exceed that shown generally by domestic hardwoods.
Particularly unusual was the reduction in compressive
strength across the grain which accompanied drying and
amounted to 30 percent.

As previously reported, Carabali is moderately difficult to
season, [. he wood generally seasons rapidly but in so dOiﬂg
It is subject to moderate end checking and slight surface
checking. A moderate amount of warp was also observed.

Tropical Woods g7: 29-30.
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If air seasoned at a slower rate, most of these defects could
undoubtedly be avoided.

Additional data obtained from durability tests verify the
high rating previously given to Carabali hcartwqod in res_ist—-
ance to a brown-rot fungus. Subscquent.tests using a white-
rot fungus indicate considerable variability although, on the
average, the wood may be considered durable in th1§ respect.
The wood weathers well showing very little checking upon
outdoor exposure without paint protection.

Carabali is rated only fair in steam-bending quality based
upon strength loss and appearance.

Potential uses for this wood appear to be unaltered from
those suggested in the previous report (10).

ESPAVE Anacardium excelsum (Bert. & Balb.) Skccjs

Other common names: Caracoli, Maranén, Mijao, Espavel,
and Wild Cashew.

Occurrence: Costa Rica south through Panama to Colombia,
Venezuela, and Ecuador.

The tree and wood of Espavé were described in a previous
publication which included a discussion of the properties
and uses of the wood.! Subsequent tests to determine the
strength properties of the air-dry wood yielded the results
presented in the accompanying table. The properties of the
green wood are included for comparison.

[n the air-dry condition Espavé is inferior to the slightly
d‘cns_e_r Malwgany in all mechanical properties, the most
significant differences in these woods occurring in static-
bending  strength, elastic resilience, maximum crushing
strength, hardness, and compression across the grain. Espavé
i5 also surpassed in most properties by Yellow Poplar of
nearly comparable density, The differences between these
woods are rather small but favorable to Y
in hardness where Espavé enjoys a sligl

1t advantage.

I'rot

pical Woods g7: 31-35.

ellow Poplar except

No. 98 TROPICAL WOODS ot
Upon air drying, Espavé improved CHHG . :
strength Propetties, b“tp"“l}’ inpwork tooﬁigf;aﬂfifﬁdnm
proportional limit stress in compression parallel to the grain
did the increase exceed that shown generally by d()l‘l‘}nt\"tic
?“‘"dWOOdS' Among other properties greatest prnportior;ate
IMProvEMEnt was shown in elastic resilience, followed by
maximum crushing strength, proportional limit stress and
maximum stress in static bending, end hardness, compression
across the grain, shear, stiffness, and side hardness. Both
cleavage resistance and tensile strength across the orain de-
creased measurably upon air drying. .

Espavé is rated moderately difficult to dry on the basis of
completed air-seasoning studies. A variable rate of drying
was observed, the material that dried rapidly showing mod-
erate warp and a slight tendency to check. These defects
could doubtless be minimized through slower drying.

Decay resistance tests now completed for the species show
the heartwood to be durable upon exposure to both white-
rot and brown-rot fungi. _

The wood weathers well, showing only slight surface
checking upon exposure in the unpainted condition. The
heartwood absorbs moisture very Iﬁadﬁ?{j . _

No change in the uses recommended previously for Ky
is indicated on the basis of these data (10).

Aniba Duckei Kosterm.
Ocotea sp.

Aniba cf. riparia (Nees) Mez
Louro Rosa, Louro Faia, and Pau

BRAZILIAN LOURO

Other common names:
Rosa. B
Occurrence: Amazon rggu&ﬂﬂiB TS uy
This group of species € ATACIOIAS v o ¢
;llescribcd in an e?irhﬁl' ECpOLeS
¢ properties and potential |
prnlicrt?es of the I:;Lw Wi

—_—
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STATIC BENDING. .~ —
Fiber Stess  Modulus  Modulus Work o Work o
No, of Moisture at Proportion- of of Elas- Proportion- Maximum
Species Source  Logs Condition Content__Specific Gravity  al Limit  Rupture __ticity. al Limit Load
: E i percent O\rcn l:il'? " Green 1b, per 1b. per 1000 Ib. in.-Ib. in.-lb. '_]
vol. £q. in. 5q, in, per per per
aq, in. cu. in. cu. in, o)
Espavé =)
{ Anacardium Panama 3 Green 1177 047 0.43 3,170 5,320 1,060 0.55 4.6 <
excelsum) AirDry' 122 6,030 8,420 1,320 1.57 6.3 )
Venezuela 3 Green 1004 042 0.39 1,330 54310 1,050 0.69 3.6 ?
AirDry' 99 5,240 7,490 1,230 1.31 4.9
Average 6 Green 1090 0.44 041 3,250 5,320 1,060 0.62 4.1 é
AirDry' 110 5,040 7,060 1,280 1.44 5.6 o
Mahogany* o
( Swwietenia Central Green 79.6 051 0.45 5,500 8,060 1,340 1.13 0.1 o
macrophylla)  America AirDry' 114 7:960 11,460 1,500 2,08 7.5 (7]
Yellow Poplar®
(Liriodendron  United Green 64 043 0.38 3,400 5:400 1,000 0.62 5.4
tulipifera) Stares AirDry 1z 6,100 0,200 1,500 1.43 6.8
3
0
oo

Z
e
COMPRESSION PARALLEL TO GRAIN Compression Tension o
Fiber Stress  Maximum Perpen- Perpen- o0
at Proportion- Crushing Modulus of dicular dicular
Species Condition  al Limit Strength  Elasticity  Hardness to Grain  to Grain _Shear Cleavage Toughness
Ib. per Ib.per  10001b. End Side Stressat Ero- Ib. per 1b.per lb.per in.lb,
5q. in, sq. in. per Ib. Ib. portional limit sq. in. sq.1n.  in. of per
= 5q. in. 1b. per sq. in. width specimen
Ispave
( Anacardium
excelsum) ;
Panama ; 1,700 2,410 1,280 370 410 400 340 730 180 69.4 o)
3,840 4,740 1,410 550 500 580 310® 880 170" )
1720 2,510 1,110 450 380 310 400 750 200 45.2 a
3330 4,320 1,330 640 440 440 320 930 150" >
1,710 2,460 1,200 410 400 360 370 740 190 573 =
3,580 4,530 1,370 600 470 510 320" goo 160* <
@)
Green 3,080 4340 1,520 B0 740 680 740 1290 330 882 8
AirDry' 5080 6,780 1,500 970 Boo 1090 740 1230 340 73]
Green 1,930 2,420 — 390 340 330 450 740 220 —
AirDry 3,550 5,290 — 560 450 580 520 1100 280
u “to 12 percent moistute content except where designated () in which case the actual moisture content at time of
:36 Norton ‘”9 (1% unpublished Yale results for plank material received from the New York Naval Shipyard.
4




STATIC BENDING

“Fiber Stress Modulus  Modulus  Workto  Work o

No. of Moisture at Proportion: of of Elas- Proportion- Maximum
Species Source L:gc Condition Content  Specific Gravity al Limit Ruprure ticity al Limit 'Loa
o i percent Oven-dry  Green Ib. per Ib. per 1000 Ib, in.-1b. in.-lb.
vol. vol. 5q. 1n. sq, in, per per per
sq. in, cu, in, cu. in, —
=
Pau Rosa Brazil 1 Green 61.0 0.72 0.63 0,300 12,560 2,180 2.22 10.0 ®)
(Amiba Duckei) Air Dry! 1335 12,270 18,970 2,300 3.25 16.6 )
L.ouro Rosa ~
( Aniba cf. Brazil 1 Green 505 071 0.62 10,340 14,360 2,280 2.63 10.5 =
riparia) Air Dry* 139 11,650 10,500 2,540 2.07 20.2 =
Louro Faia Brazil 1 Green §22 071 0.62 10,250 12,840 2,040 2.95 8.6 L
(Ocoteasp.) Air Dry' 13.2 11,360 18,540 2,780 3.13 17.1 5
Average 3 Green 546 0.71 0.62 0,060 13,250 2,170 2.60 9.7 o)
AirDry' 135 11,760 19,030 2,570 3.12 18.0 =,
White Oak? L\fnitcd Green 68 0.71 0.60 4,700 8,300 1,250 1.08 tx &
(Quercus alba)  States AirDry 12 5,200 15,200 1,780 z.27 14.8
Ieak®
(Tﬁ;f)?m Burma Green 1 52.0 0.62 0.58 7,250 11,380 1,580 b o
grandis) __AirDry’ 112 8,160 13,770 1,670 2.51 93*

=
COMPRESSION PARALLEL TO GRAIN Compression Tension 2
“Fiber Stress.  Maximum Perpen-  Perpen- Ve
. at Proportion-  Crushing Modulus of dicular dicular o
Species Condition al Limit Strength  Elasucity  Hardness to Grain  to Grain Shear Cleavage Toughness
ib. per Ib.per 10001b. End Side Swessatpro- Ib.per Ib.per Ib.per  in-lb,
sq. in. sq. in, pet Ib. Ib, portional limit sq. 1.  sq.in. in. of per
2q. in. Ib. per sq. in. width  specimen
Pau Rosa -
( Aniba Duckei) Green 5470 6,460 2,600 1160 1090 970 goo 1520 430 1550
Brazil AirDry' 7,770 9,810 2,650 1340 1480 1110 530" 1800 240% ]
Louro Rosa ' ! o]
{ Aniba ct. riparia) Green 6440 7,220 2,630 1250 1280 1140 780 1380 490 2127 o
Brazil AirDry' 8330 10,520 2,560 1600 1560 1190 740" 1930 380" )
Louro Faia )
(Ocoteasp,) Green  §.130 6,000 3320 1060 1130 1080 570 1360 380 1508 =
Brazil Air Dry' 7630 9,710 2,580 1370 1380 1040 400* 1780 250" =
Avmgg Green  5.680 6,560 2,550 1160 1160 1060 750 1420 430 175.8 S
S Air Dey! 7910 10,010 2,600 1440 1470 1110 560 1840 200" 8
fQuerm alba) Green 3,000 3,560 — 1120 1060 830 4
3,560 770 1250 420 144.0 o
Tg;:‘ted States AirDry 460 7:440 — 1520 1360 1320 800 2000 450 v
(Tectona grandis) Green 4120 5,490 1,760 goo o8B0 1040 gbo 1
' 300 420 81.
Burma AirDry' 5,180 74520 1,500" 1010 1100 11GO 080 1360 340" i

to 12 percent moisture content cxcept where designated ( *) in which case the aceual moisture content ar time of

47 2
%ﬂn {13) HBl:hwa o“ ﬁnmn Timbers (8); unpublished Yale resulis for plank marterial received from the New York

H%Fgml 5) app
sl

for plank marerial received from the New York Naval Shipyard,
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subsequent tests and are presented in the accompanying table.

Included for comparison are strength data for the green

wood.

Based on average air-dry properties these species of
Brazilian Louro exceed White Oak of like density in all
strength properties except end hardness, compression and
tension across the grain, shear, and cleavage resistance. In
this comparison with Oak, Brazilian Louro is outstanding in
its stiffness, crushing strength, bending strength, and elastic
resilience. Its shock resistance is also distinctly greater than
that of White Oak. Brazilian Louro is much stronger than
Teak in all static-bending and compression parallel to grain
properties, hardness, shear, and toughness. Brazilian Louro
is comparable to Teak in compression across the grain, but
Teak is clearly superior in tension across the grain and
cleavage resistance.

Upon air drying, the wood improved moderately in most
strength properties. Only in work to maximum load was
the increase greater than that generally shown by domestic
hardwoods. Greatest proportionate increase among other
properties occurred in maximum crushing strength, modulus
of rupture, stress at proportional limit in compression parallel
to the grain, shear, hardness, elastic resilience, and compres-
sion perpendicular to the grain. Strength in tension across
the grain and cleavage resistance decreased considerably
upon air drying.

As reported previously, the wood is considered moder-
ately difficult to season. drying at a moderate rate during the
air-seasoning studies. Seasoning defects were limited to slight
c_'iw:-cl{mg_ 5

Brazilian Louro heartwood is highly resistant to moisture
absorption and is comparable to Teak in this respect. The

ood is rated excellent in weathering characteristics based
ipon the results of exposure in the unpainted condition,

¢ information presented here does not

alter the uses
oposed for B

razilian Louro in a previous report (10).

No. 98 TROPICAL WOODS o

MUIRA-JUBA

Other common names: Amarelio,
Cumararana, and Pau Mulato,

Occurrence: In the Amazon valley of South America,

The tree and wood of Muird-juba were described in a
previous publication which included a discussion of the
properties and uses of the wood.! In later tests to determine
the mechanical properties of the air-dry wood, the values
shown in the accompanying table were determined. Green
strength properties are included for comparison.

As in the case of its green strength properties, the air-dry
properties of Apuleia molaris exceed those of most well
known domestic woods. Air-dry Muird-juba is surpassed by
Greenheart in all properties except COmMPression across the
grain, tension across the grain, shear, and elastic resilience.
The woods are nearly identical in shock resnst;pce. Mt:g:[;
juba is only slightly below Greenheart in crushing stre
:Imd moder:;tel}g so}{n bending 'st_rength, although its stiffness
is only two-thirds that of Grcenh_cart: 18y

With the exception of work to maximum l?ad (mdlcfl::?;g
of shock resistance), air-drying effected on y} a'm(-f;nl =
increase in most of the properties of Apuleia mo m::;tter t)]: e
shock resistance was the proportionate mcréase Tgh il
that characteristic of domestic ﬁgrd_wpp S ugrr Sopels
proportionate increase among other prope B e in
clastic resilience, followed by _Eil;?g]’omﬂn : -

g

Apuleia molaris Spruce
Muiratan4, Muiraruira,

: e th, modulus of
static bcnding’ maXimum Cf“lsl ra;:xe;ltgl&}:'less, hardness,
rupture, compression across the g, sty T
and shear, Tension acrosstheggm i L
decreased slightly upon Gryifis: PO s WS

A further Pf:onir arison of Mwﬁ-]ubﬁ {stamg:i:;. Relative
Oak (Quercus alba) in the fo‘lleg;ﬂgalue for Oak as 100
air-dry values are shown taking Sy

"Tropical Woods 97: 40743
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pression across the grain. Mylady is also surpassed by White sBsliod | o NI g, s 5
Oak in shear, cleavage, and tension across the grain, but is 2E5[58; ®Q mwxe 2788 o I v 2
. » - . . & K™= 2.2 ] -]
equivalent to White Oak in compression across the grain. B i S ¥ 5
Upon air drying, Mylady increased moderately in most , 4| NS . b yes %l s 5
. 3 4 o s E, go.=1 2 sl e ~ F - c
of its strength properties but only in work to maximum ,g;_é*—?g'; ® 7 Seqid 5 585 5 ;§ ;%g
. “ . = - . e84l e — — - - B
load did this increase exceed that generally associated with B[~ |y v
the drying of domestic woods. Greatest improvement oc- il | ! f; 88 28 28 §
‘<, . o B . =l £ | =1 LIk - L -
cured in clastic resilience followed by crushing strength, AEE g8 &g - [ by g
q . 5 W (= B e - - e 5 -
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P . - = g a <lvw w = ‘H
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- s bl : XL ol RS G
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= . . . 4 . " ey - - : -2
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which a value of 100 is taken. ' fosly 229 s
SHis 22 ggasl s eEige sl
Specific Bending Shock Crushing g v £ g g‘; 3 - zm‘“ .ginﬂ .‘:E ol B AR P
Eravity strengeh Sriff ness resistance strength |—39: - - - =
118 SN o g ='3 g8 38 88 E
13 155 114 150 A K I . :a.‘ﬁ 8
. o et - - - - 5 =
Side Bearin, Cleavage =l s Lol b ‘8. 2ol i eeB i
hardness Shear stren resi , gl ” o (- Elg & & e | ! | | 'g 3
3 v o 1
Mylady appears to be a relatively easy wood to air season. 353 @ SN AW
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/ e . . = = Sl s = o= oo M
ance with earlier observations made on a limited amount of. %0\ & " : E
material in which checking a - c n \
Fivis] seniits ke A E PPC‘ared to be more prevalent. =§' :Eng 28 88 %\S-.,E ;
. »;.:’, resylt ,], decay resistance tests of the heartwood of id.‘;z S > §. iy A6 mF(E
‘i-‘j.““ ..f,"‘;it I CTUENtUIN support earlier data showing that £ o< wlﬂjé 4 = EE
the wood is very durable in resistance to both white-rot and g3 E g §§ g
, . " » e . S5 e, . ~
I“_"”“ n-rot fungi. The wood is rated only fair in resistance to “n| g gﬁ (55 s
.,\':_--ztht_’rmg in the unpainted condition, chiefly on the basis i g 1‘ i (&) "3‘
ot surface checking, 1 3 B unl 8 7 4
| he ‘\\'(Jlul t.f \1\’[’1[’]\' d(lf’s R= g E i ERSE
) 'S Not appear to be a to 3 £.5 : ELE
team bending. PP claptcd ' [Sofenii =) .D(g. i
ND VY .. . z y | [ . ~. :
30 changes in the proposed uses of the wood as given in 8 = .‘g-" 2
s ; :-.="<'ll‘- report appear to be warranted on the basis of the E,—.:;% Saxs : gd_!
raaitonal information presented here (7). , '6’5 g E %ES% : i;‘z
ﬂ§-5~§§03§ il
g I SaESOI
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GONCALO ALVES Astronium graveolens Jacq,

Other common names: Ciruelillo, Gateado, Ronrén, Gusa-
nero, Zebrawood.

Occurrence: Common in upland forests from Mcxitco,
through Central America, to northern South America.

Descriptions of the tree and wood of Gongalo Alves as
well as a discussion of the properties and uses of the wood
have been presented in a previous publication.’ Results of
air-dry testing are now available and these results, together
with :grccn strength data, are presented in the acompanying
table.

Air-dry strengths of Gongalo Alves from Honduras and
Venezuela are in generally good agreement on the basis of

tests reported here. Both, however, are considerably below

those determined from a single Venezuelan log for which
data are available for comparison as shown in the table.
On the basis of the results of Yale tests, Gongalo Alves is
generally weaker than most woods of comparable high den-
sity. It is, however, superior to domestic Dogwood in static-
bending strength, crushing strength, and stiffness in the air-

dry condition. It is approximately comparable to Dogwood- .

in

side hardness and compression across the grain and slightl
below Dogwood in shear strength, but possesses only ha
the shock resistance of the latter.

Upon air drying, Gongalo Alves increased only moder=
ately in most mechanical properties. In only one ﬁrnperty-
work to maximum load—did the increase in strength exceed
that generally shown by domestic hardwoods, and strength
in tension across the grain decreased as a result of drying.
Orther properties, particularly compression across the érain,
proportional limit stress in static bending, hardness, crush-
ng strength, and shear, improved considerably less than

nticipated on the basis of domestic wood behavior.

Completion of the :lir-gcnsumng study shows Gongalo

be moderately difficult to season. Moderate crook

17-41.
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or bow was accompanied by a slight tendency to twist
Checking was slight and, as in the case of twist, most pro:
nounced in the material from Honduras represented by a
single log. Drying was fast to moderate in rate.

Previously unreported results of dccay resistance tests
conducted as a part of the present study show the heartwood
of Gongalo Alves to be very durable in resistance to both
white-rot and brown-rot organisms. These results substan-
tiate the reputed high durability of this species.

These results indicate no substantial change from the pro-
posed uses for the wood as given previously (7).

TATAJUBA Bagassa guianensis Aubl.

Other common names: Bagasse, Gele Bagasse.

Occurrence: The Guianas, Surinam, and the lower Amazon
region.

The tree and wood of Tatajuba were described in a pre-
vious publication that included a discussion of the propertics
nd uses of the wood.! Subsequent tests have yielded the
dara on air-dry strength properties given in the accom 3?&
ing table, Strength properties of the green wood are include
tor comparison. L N ; bl with

\ir-dry strength of Tatajuba comparcs 1avorably e
that of Shagbark Hickory in all static-bending Pm}::hi'ch
cxeept work to maximum lﬂad-ln ﬁ‘w hﬁer progeny i
measures shoek remstance, I:Ii?klﬂl’}rlsncs:ﬂg ;‘3‘:; al's'ﬁckﬂfg
as Tatajuba. Bagassa gumzm 15 .efihhblgl'*fi'ﬁkor}' in com-
n crushing strength but ﬁsu;pﬂT @lyubn exceeds White
pression across the grain ms‘?mr il vies except work
Oak by a considerable margin mallprom tension Across
to maximum load (shoek msm“ce)’s ut
the grain, and (,leavagerﬂﬂﬂt;m“*
resistance is apprecia'b'ly dﬂﬁq{ﬁnﬁ o deratel}’ .Il'-l most

L pon air dr_ving, Tat’a]l]ba : -éhﬂ(fk resistance did this

strength properties but only in

these, only cleavage

Tropical Woods 95: 4145
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STATIC BENDING - =
Fiber Stress Modulus  Modulus Work to  Work

No. of Moisture at |=n.‘mm{m of of Elas. Pmpomon Maximum
A Source Logs Condition Content Specific Gravity  al Limit  Rupture  ricity Limit __I‘;
et 4 percent Oven-dry  Green 1b. per Ib. per 1000 Ib. in.-lb. in.-1b,
wvol. vl $q. 1n sq. in, per per, per o
5q. 10, cu, In, cu. 1n, =
Goncalo Alves < . —
( fu‘?r I: e Venezuela 3 Green 43-2 0.97 087 9,340 12,650 1,850 2.66 8.0 )
ity s Air I)r_\." : 3.6 i 3_()_‘() 17,5310 2,100 4.27 10.8 g
S Honduras 1 Green 402  0.92 081 7,680 11,640 2,040 1.90 54
Air Dry' 13.2 10,000 15,700 2,360 2.41 9.9 2
Average 4 Gireen 46.2 094 0.84 8,510 12,140 1,040 2.28 6.7 @)
AirDry' 134 11,320 16,620 2,230 334 10.4 (@]
Venezuela® t  Green E LA P 0.99 11,200 16,500 2,580 275 15.4 v
AirDry! 132 15.800" 20,600°  3,300" 4.22" 19.5* I
Dogwood” United Green 62 0.80 0.64 4,800 8,800 1,180 r.11 21.0
(Cornus florida) States AirDry 12 0,200 14,900 1,530 3.10 19.5

Z
=)
o

:{l
S
COMPRESSION PARALLEL TO GRAIN Compression Tension
Fiber Stress Maximum Perpen- Perpen-
~ at Proportion-  Crushing Modulus of dicular dicular
pecies Condition  al Limit Strength  Elasticity Hardness o Grain 1o Grain Shear Cleavage Toughness
Ib. per Ib. per 1000 ib. End Side Suessatpro- Ib, per Ib.per Ib.per  in-lb,
5q. in. sq. in. Ib. portional limir sq. in. sqg.in. in of per
sq in. 1b. per 3q, in. width specimen
Songalo Alves ;.j
[ Astronium 5
graveolens) Green 5,000 7>170 1,990 1850 2090 2140 1150 1920 530 1274 g
Venezuela AirDry' 8,170 10,800 2,350 2130 2300 2300 g70* 2160 510" o)
Honduras Green 4,230 6,000 2,470 1430 1730 1530 840 1610 320 1506 5=
. AirDry' 7420 9830 2890 1910 2020 1920 720" 1760 390 =
Average Green 4620 6,580 2,230 1640 1910 1840 1000 1760 420  13Q.0
3 5 s
o AirDry' 7,800 10,320 2,620 2020 2160 2110 840" 1960 450
Venezuela® Green 8660 9,500 2,870 1600 2100 2400 040 1770 450 - o
Air Dry! 10,180* 13,060* 3.370" 2630° 2570° 200" —  1g10® — o
S 3 57 3 9 o
(mﬁﬂﬂdﬂ Green = 3,640 — 1410 1410 1030 — g0 — &
States AirDry — 7:700 — 2430 2150 1920 = 3160 == =
!‘Mu‘h‘y whl-eh to 12 percent moisture content except where designated ( *) in which case the actual mOIStUre content ot Gme o

Teél Bul. 479 (12).
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improvement exceed that shown generally by domestic hard-
woods. Among other properties the greatest proportionate
increase occurred in compressive strength properties parallel
to the grain, followed by elastic resilience, compression
across the grain, bending strength, end hardness, shear, ten-
sion across the grain, stiffness, and side hardness. Cleavage_

resistance decreased appreciably upon air drying.

As previously reported, the wood air seasons at 2 moderate

rate and prima'rii_\_' for that reason is classified as moderately'
difficult to season. Completed studies of a limited quantity
of material indicate that the wood dries free of checking and
with only a slight tendency to warp.

Previously unreported durability data from this study
show the heartwood of Bagassa guianensis to be very durable
in resistance to white-rot and brown-rot fungi. Tatajuba
1s moderately resistant to deterioration by marine borers. In
tests conducted at Harbor Island, North Carolina, small

specimens of Bagassa guianensis showed no evidence of

marine-borer activity after 10 months of exposure. However,

atter 15 months, fairly heavy attack, principally by teredo,
was noted, and the wood appears to be unnpar'able to Teak
in this respect. Under similar conditions of exposure o

n‘tllmhc_l' of domestic woods including Southern Pine, Douglas
Fir, White Oak, and Red Qak were heavily attacked within
six months (g4, 5). '

: \.‘\'-L--.i.:'ncring characteristics are poor, chiefly as a result of
the ;.:,r'u\alcncc of L‘hrcking which du\'t]llpﬁ-llpnﬂ exposure

0Of tl

e
1
i

rom the list of potential uses of this species that was

sented previously (7).

wood without the protection of paint. It appears '
ible, on the basis of these results, to exclude boat deck-
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BRAZIL NUT Bertholletia excelsa Humb. and Bonpl. 8 EE = EE‘ 3 ze9 % ‘;i EE - .% ¢ [ 3
Other common names: Castanha Verdadeira, Castanha do e 2l . . :
Pari, Tucary, Nha, Juvia, Yuvia, and Totoka. . iqé‘. : Bexe % .. % E o
Occurrence: Common throughout the Amazon region (.Jf Sgla "'*E 5 8% E 2% .5._2:_"3 e 8% 23 ;
Brazil, Venezuela (on the upper Orinoco and Rio GFeELRE i v -
Negro), Colombia, and Peru. : ; gl = . : 2 ‘%e_; % ?g. %‘_&- £ 3
The tree and wood of Brazil Nut were _descr}bed In an §ig_@:§ ge §*§, E:c& %3 i . : ;
carlier publication which also included a discussion of the fg:célé F ~—as <4 i833 E,g 83 28 83lf :
properties and uses of the wood.! The properties of the air- g .. . I-ln-'UQ--E' P E
dry wood have subsequently been determined and are pre- 53 5ge 28 %"S'_ % & -581:.“ gi< ) s oasilin |
sented, together with green strength values for comparison, 1B°8lgg S deonspim E:}éﬁg et &a‘a% £3 g8 g 3
in the accompanying table. = E5%2 EEE % :
When air dry, the wood of Brazil Nut is approxixnatqu- Eﬂ%" s 233 28 © u&-— 02 88 g3)f :
equivalent to that of White Oak in sguic-hending properties fo_:;-; G A §i3a d= BHm o= o i
and compression parallel to the grain. In shock resistance, 2= 2 S §3 L s
measured by toughness and work to maximum load in bend= = S § R A =
ing, these woods are also nearly equal. Brazil Nut is dis~ g E"g 2 % 0;‘:-‘ Zl S5ls . 22 8.g 2 :};
inctly surpassed by Oak in hardness, compression across the HE e 3 g:gég-‘% 2E |l RE[ £
grain, shear, tension across the grain, and cleavage. Berthol- 2|z S ga gh¥ = : S8
letia excelsa may also be compared with Teak. These woods 5._%—2 g = E Bleasl. | . gl ;'If;:
compare closely in bending strength, stiffness, hardness, 1 s © "Eg"‘ g &é 8% 838 g8
shear, and cleavage resistance. Brazil Nur is markedly SEE o e i gzuiE % O raTS| nies g EE
superior to Teak in shock resistance, but is slightly lower _{_‘_’g oL L= % 4 5 ot
than Teak in compressive strength parallel to the grain and P b b tﬁgg'“ % 28 28 28 é &g
considerably below Teak in compression and tension across £ =A g_g %Q- R 8§ 3; EE %3 3:.‘.2 N‘gg
the grain. E Eg h'é f ‘é: o 'E. g EE‘S
Upon air drying, Brazil Nut improved markedly in most By AL I g gg' §a g 235
properties but only in work to maximum load was the 7 17 gé "é 55 o :Eé
increase greater than that commonly shown by domestic 4 8 's:‘.f"-'
hardwoods. Among other properties the greatest i::rol:)ortion— ] B i t ;’i'aﬂ
ate increase was shown in elastic resilience, followed by & —§ 2 g E & 2 g wi
proportional limit stress in i.)t:nding, modulus of rupture, & | B g SR -é gﬂi-gg
compression parallel to the grain, hardness, shear, stiffness, i~ "g %E S .E“g‘g 'é
'd compression perpendicular to the grain. Cleavage was 3 as Elﬂ §§.3 g ‘%.i;a-:;g
iiccted by drying, and tensile strength across the grain 53 5§ E“’ Z _Ef Es .“E B i3
decreased slightly, a %‘33 8 t;‘% }:‘E i‘ E i éggéé Pi 3
i = 1 .‘S\a‘f o W 2 0~ ey
Tropical Woods U7: 43-46. :E) g% %géf—‘b h B
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Brazil Nut is easy to air season. Earlier results, supple-

mented by observations on additional marterial, indicate fast

to moderate rates of drying with only slight checking. Warp
was slight and a minimum of casehardening occurred.

Durability studies now completed indicate that the heart-
wood is very durable to durable in resistance to a white-rot
fungus and very durable upon exposure to a brown-rot
organism. The wood displays good weathering character-
istics retaining a relatively smooth surface with only a slight
amount of checking upon exposure in the unpainted con-
dition.

Brazil Nut is rated as a good steam-bending wood on the
basis of retention of strength and appearance.

On the basis of information now available, it appears that
consideration may well be given to the possibilities of Brazil
.\'u_r for boat and ship decking and for steam-bending appli'-
cations in addition to the uses discussed in a previous
report (10).

CEDRO ESPINO Bombacopsis quinata (Jacq.) Dugand
Other common names: Pochote, Toli. and Saqui—saqui.
Occurrence: Western Nicaragua through Costa Rica and
1 - - - - e
Panama to Colombia and Venezuela.

I he tree and wood of Cedro Espino were described in an

bhication which also included a discussion of the

and

d uses of the wood.? Subsequent tests have
icted to derermine the green strength properties
spino from Panama, The results shown in the
ying table reveal considerable variation in the
'ty and mechanical properties of this wood. The Panama
was lighter and generally weaker than the wood
tested which originated in Honduras, and con-

the species average values given here are, in the
ver than those presented [)rcviousl\-'. With the
n of elastic resilience, work to maximum load, and

a5 g 45-39.
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toughness, Cedro Espino is somewhat weaker than Central
American Mah(?gany of the same density. Average values
for Bombacopsis quinata exceed published values for the
closely related Bombacopsis sepium from Venezuela,

Air-dry strength values for Cedro Espino are now avail-
able and are also shown in the table. As in the green condi-
rion, the air-dry wood of Cedro Espino is somewhat weaker
than Mahogany in most respects. Greatest differences are
indicated in compression and tension across the grain, Cedro
Fspino is slightly higher than Mahogany in shock resistance,

Upon air drying, Cedro Espino improved moderately in
most properties. In no respect was this improvement equal
to that shown by most domestic hardwoods. Greatest rela-
tive increase was shown in elastic resilience followed by
compressive strength parallel to the grain, static-bt:nding
strength, compression across the grain, hardness, stiffness,
shear, and work to maximum load. Tension across the grain
and cleavage resistance decreased substantially upon air
drying.

Completed air-seasoning studies modify somewhat the
results presented in an earlier report. Material from Panama
exhibited a variable rate of drying, -_imd the S-Pmes_d's cfmi
sidered moderately difficult to dry. Defect appeared ide n::;ca
for material from Honduras and Panama and “’;5 hﬂ;’:"'ué‘f
slight checking and slight warp. Cedro Espino u: :f cll:eck-
tion for air sqaéoni_ VEIist{IOWI);:;:: :eﬁftl::] S
ing and splitting, although the W \ably short drying
successfully kiln dried with a reasond Y

schedule. _ :

Radial and tangential shrinkage valucs f‘%m:,%gm
Panama are lower than thoserepoﬂf % e;r cies are con-
from Honduras. New avera Imuﬂshﬁ:&erzcﬁlm are based
sequently revised downward. In ?e'-.ﬁ;gﬁeﬁal from Panama
on studies of three logs. Values DI; - a related spemes (B.
agree closely with: Shﬁﬂhlg&mgwmgr Nomn. Results are
scpium) as reported by Kymoch S8
presented in the faﬂbw‘lﬂs.'.":‘bl‘";‘"
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STATIC BENDING s
" Piber Stress Modulus Modulus Workw  Work to
No, of | Moisture . o at Proportion of of Elas- Proportion: Maximum
Species Sonrce Logs Condition Content Specific Gravity il Limir Ruprure  tieity al Limic Load
percent Oven-dry  Green Ib. per Ib. per 1000 1b in.-lb. in.-lb. '-]
vol. vol s, 10, 5q. in per per per =
_ 8. in. cu, in. cu. in. @)
Cedro Espino ] S
{Bontbacopsis Honduras 3 Green B6.0 o058 0.51 4,650 8,060 1,380 0.95 7.8 "‘_')'
quinata) AirDry' 95 8,410 12,160 1,550 2.49 10.5 >
Panama y  (areen 147.4 0.41 0.39 4,910 7,060 1,130 1.26 9.7 =
AirDry' 154 5,550 8,820 1,250 1.40 4
Average 6 Green 1167 050 0.45 4,780 7,560 1,260 1.1 8.8 2
AirDry* 125 6,980 10,490 1,400 1.95 9.2 Q
(Bombacopsis Venezuela 1 Green 2042  0.39 0.36 4,300 6,500 1,070 0.98 6.7 8
sepium)® Air Dry' 141 — . = - P 4
Mahogany?
{ Swietenia Central Green 70.6 051 0.45 5,500 8,060 1,340 1.13 9.1
macrophylla)  America AirDry' 114 7,960 11,460 1,500 2.08 7.5
e
o
o0

z
b=
m.
COMPRESSION PARALLEL TO GRAIN Compression Tension
“Fiber Stress  Maximum Perpea-  Perpen-
at Proportion- Crushing Modulus of dicular dicular .
Species Condition al Lunit Suength  Elasticity  Hardness to Grain  to Grain Shear Cleavage '1'-‘
Ib. per Ib. per 1000 Ib. Elrl;d ?ti,dc Stress :,t rm-t Ib. per Ib. Ig:r l_t: p;fr lg;:b.
i i : ’ nal limi in. T T
A W sgu;n li.l;ft;r 5q. in. - = width  specimen
Cedro Espino -
(Bombacaopsis g
‘Honduras Green 2,790 3690 1,520 840 790 660 760 1110 340 1279 o)
: AirDry' 4,750 6,620 1,780 1190 930 840 380* 1320 240° @)
Panama Green 2,680 3.190 1,170 470 §10 460 450 820 220 774 g
Air Dry' 4020 4,700 1,270 470 500* 640 260* 4970* 220"
Avyerage Green 2,740 3.440 1,340 660 650 560 6oo 960 280 102,7 é
‘Bombacopsis AirDry' 4,380 5,660 1,520 83 720 740 j20* 1040 230" o
.. Qo
Green 2,710 2930 1220 660  Goo 1000 490 760 230 - v}
AirDry! 3.000* o1  1310° 360° 400° §50° @ 2— @ — — =
Green 3,080 4,340 1,520 80 740 680 740 1240 330 88.2
AirDry' 5,080 6,780 1,500° 970 Roo 1090 740 1230 340
W!’-ﬂl‘! 'l-l“ﬂ usted to 12 percent moisture content except where designated ( *) in which case the actual moisture content at time of

% su:d oron (11 {4 "
(9): Kyooch and Noron (11); unpublished Yale results for plank material received from the New York Naval Shipyard.

ty
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SHRINKAGE ( percent) g 8ulaod » 8. g - -
VTR ial Longitudinal Volumetri IR ET R e gyl @ &
Species and Source __Radial _ Tangeptial Jong il .:‘_‘ES gHg BRI %_éh'g ) I Jud] g
Cedro Espine Bs = = o
{ Bombacopsis quinata) ; 8, - g
- 7.6 0.10 12.8 oS g|8eE o g
8 | 0 0.4 20 4
Honduras 4 I 0,30 23 sEgdyd SRS DR 8l g% 28 % |13
Panama A 47 s S S5dAE S Mmd mn O 8
Average j 34 e i > ZEs 5l8d g8 ¢ 8¢ 2
{ Bombacopsis sepiun ) é 7| é.dﬁ' 0 ..‘“§ & )3
Venezuela 3.0 s I W 4 8| RIg LS s i oy
— - — - & T ity wog| giucg . =
1Kynoch and Norton (11) &l SRS A (-5 R 1 £ 88 o B
| : 0od of Ced geecl>: &% R§ 1|
As noted in an earlier report, the heartwood o ro g £5500 45 4
Espino is variable in resistance to a white-rot fungus. When PERE 4 %& 88 §.§ s, |eEs g
R A | Sws B &= sTouRy, | = . ticy [
earlier results were supplemented by the addition of material %54y S8LG ow 3%3 et 28 28 gaoff
= - r = - B b — - -
from Panama, the wood was given an average ratmg_of: 5 gﬂﬁs E%g =
durable in its resistance to a white-rot organism and was 28, id opels s “agE =% s = .
2 - - : o' ¢ 8
found to be very durable in resistance to a brown-rot fungus, 285 n_f; Sy % 5 §. 2 gigj 28 $2 &% =
: : - : % e . = i [58= -] 6 = “: VA O — — - - - - :‘ F
Cedro Espino is rated only fair in resistance to weathering. Ao g 6% 88 238 E
When exposed to the weather in an unpainted condition, I EEQ Lo & S ‘QEE
- 4 . . =8 . %) 1 - - - —
surface smoothness is lost rather quickly and a considerable Blgd R % b g Sl e b &
" 5 - < - ° - r; A ﬂ
amount of checking occurs. SI2 3 23 ¥ R | ; E
] 3 5 Sl o] gsle 2l
I'he wood does not appear to be ada pted to steam bending. =1 % 2 8 'zgé = 5
. s i . & i glag =k iy
No change in the previously published list of proposed nfn‘é"r s & o EEEIE ‘,i 8"& 2 Q‘E ;
. Tl = B . "
uses 15 indicated (7). °-E-‘§ g . _ ety R 7aa e v ol
ZEE Sied) BEEE o3
oo SR , , Hos s =0 f 5
YELLOW SANDERS duchenavia capitata (Vahl) Eichl & Ul - 2 8 88 g
Other common names: Granadillo, Bois Gris-gris, Olivier, £ §Q §Q '-EQ‘ %:_‘ %:ﬁ :&l‘.‘a- 3
T VS e : 3/ Ju e s el = o, gl f .
\imendro, Amarillo Boj and P{.ll(]\llftllfl. | E 6205 P ) B gg
{ rrence: In the West Indies and northern South America. & o EQ ga E
osely related species are found in the Amazon Valley @ e 03 gi 3 =
01 “/1 ; 3t g S
-2 ] - - = . = | o s
fee and wood of Yellow Sanders were described it g £ 8 :ﬁg 1 o
cr publication which also included a discussion of the 3l E S8 B AR o
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In the air-dry condition, the strength properties of Yelloy
Sanders are generally below those of White Oak and Hard
Maple. Only in compression parallel to the grain and end
hardness does Yellow Sanders equal or exceed Oak. Diff
ences between these woods are particularly pronounced
work to maximum load (shock resistance), tension acr
the grain, and cleavage resistance. Yellow Sanders comg
closely with Teak in static-bending and compression paral
to grain properties when air dry. It surpasses Teak b
wide margin in end hardness, toughness, and shea
strength, and by a slight margin in side hardness and co
press'i'('m perpendicular to the grain. Yellow Sanders
distinctly below Teak in tension across the grain and cleaya
resistance. T,
Air drying effected relatively slight increases in most '@
the properties of Yellow Sanders, although very substa
decreases occurred in tension perpendicular to the grain
cleavage resistance. In no property was the increase :
ciated with drying as great as that generally found an
domestic hardwoods. Greatest proportionate increase @
curred in compressive properties parallel to the grain 2
shear, followed by end hardness, modulus of rupture, €
!’cwilitni.‘t. compression across the grain, and stiffness. Si
hardness remained virtually unchanged and work to ms2
mum load decreased xlight]-_\-‘ upon air drying.
Completed air-seasoning studies of Yellow Sanders indi
cate no change from the conclusions drawn in an ear
phase of EI.IC study. The wood proved to be easy 1o
season, \i:‘_\'mg at a rapid rate with only slight checking and:
lttle w arping. ..
The wood weathers well. Unpainted material exposeﬂ '
weather without paint protection rerained surf;
smoothness, remained free from warp, and developed only
ight surface checking. i
vellow Sanders heartwood is relatively high in resistan
moisture absorption and is comparable to White Oak
respect, The wood is rated as fair in its steam-bend
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characteristics on the basis of strength retention and appear
ance.

The forggoing'results indicate no change in the potential
uses for this species as previously listed (7).

ANDIROBA Carapa guianensis Aub),

Carapa procera DC,
Other common names: Crabwood, Krappa, Najesi, Carapa,
Figueroa, Tangaré, and Cedro Macho.

Occurrence: British Honduras through Central America
and northern South America and in the West Indies.

The tree and wood of Andiroba were described in an
carlier publication that included a discussion of the properties
and uses of the wood.! The mechanical properties of the
air-dry wood have been determined subsequently and are
presented in the accompanying table which includes strength
data in the green condition for comparison. As in the case
of the properties of the unseasoned wood, air—dr}: properties
of Andiroba as given here are applicable only to timber from
the Amazon region and the Guianas a’nq. Spl!(llﬁml_ﬂ)r to wood
of density comparable to that shown in the table. :

Average air-dry strength values based upon _matcna]‘.fmm
Brazil and Surinam are in close agreement with ._prevnously
Ictermined values for Andiroba from British Guiana. Andi-

roba compares closely with Yellow Birch in most of its air-

dry strength properties-."stlﬂék. mm“cc' on gressmn :;msﬁ
the grain, tension across the Em!;_st_’m’ and ¢ s?ﬁd&dba.
ance are, however, distincth IOW mmihm;‘: Andimbﬂ
In comparison with Central American M a%qﬁ'nw com-
s markedly superior in anmucuhbﬂd';;iag ax?d to_uéhn’ess.
pression parallel to the grain, hid é&?’mpressien and tension

\],!hng';]ny surpass_es An& oﬁ‘ﬁ &ﬁ

across the grain and cleavage IESISERCE

ios of Andiroba ex-
l.'pnn alr dry]ng, most of the éﬂly S]lﬂd{ resistance

s |

hibited substantial improvements &
— F

17 rupj‘-,ﬂ Woods 971 46.53.




b STATIC BENDING
“Tiber Stress  Modulus  Modulus _ Work to Work o
Neo. of Maoistiire at Proportion af of Elas- Proportion- Maximum
: Ciavircs |1 o8 Conditlon Content _ Specific Gravity al Limit  Rupture’ ticity n1‘. Limit ‘Lu:_::l'_
Species R oL T percent Oven-dry  Green b, per Ib. per 1000 Ib. in.-lb, in.-lb,
vol. vol. 5q. in, 50. in, pet per pet
4qQ. 10, cu. 1n. . in,
‘I—\l.:hllri:h'.l ficaril - Girsen 214 061 0,56 7,190 11,110 1,660 1.92 11.4
'"('f“:':‘-{_‘:_:.ﬂ AirDry* 1335 0,650 15,620 1.850 285 13.4
'[’_‘;.f.’;:_':h’; - Surinam +»  (Green §7.7 060 0.53 6,000 0,480 1,820 1.04 8.2
S ohard] AirDry! 126 10,830 15,450 2,140 2.89 14.7
FLET ) s
prot Average 4 Green 65.0 060 0.54 6,640 10,300 1,690 1.48 08
AirDry! 130 10,240 15,540 2,000 2.84 14.0
(Carapa British — Green 5 — 0.52 — 0,900 1,960 s =
guianensis)® Guiana Air Dry* 12 =73 14,600 2,120 " 6—
Yellow Birch?  United (Green 67 0.66 0.55 ,200 8,300 1,500 0.70 161
(Betulalutea) States AirDry 12 10,100 16,600 2,010 2.89 20.8
Mahogany!
(Savictenia Central Green 9.6  0.51 0.45 5,500 8,960 1,340 1.13 9.1
macrophylla)  America AirDry' 114 7,960 11,460 1,500 2.08 5.5
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g
g

Z,
e
COMPRESSION PARALLEL TO GRAIN Comresiion “Tension o
“Fiber Stress  Maximum Perpen-  Perpen- o
at Proportion- Crushing Modulus of dicular dicular
Species Condition  al Limit Strength  Elasucity Hardness to Grain.  to Grain Shear Cleavage Toughness
Ib. per Ib. per 100015, End Side Stressatpro- lb. per lb. per Ib. per in.-lb.
sq. in. 5q. in. pet Ib. portional limic sq. in. sq.in.  in. per
sq. in. b. per sq. in. width specimen
Andiroba
(Carapa guianensis) Green  3,0% 4,030 1,170 1150 1060 of0 500 1320 350 1209 =
Brazil AirDry' 5810 7,900 2,030 1670 1220 850" 550 1680 280° =
(Carapa procera) Green 4,100 4,640 2,280 740 710 500 20 1120 320 940 ')
Surinam AirDry! 6,350 8,340 2,460 1330 1040 8to 330° 1390 210° )
Average Green 4,040 4,780 1,720 g40 880 730 560 1220 340 112.0 a
. ~ AirDry' 6,080 8,120 2,240 1500 1130 830 440" 1510 240° >
(Carapa guianensis)* iir:gl . Vs %,u'o — 1020 830 — — — 32 — 5
: — , = _I5%0" -TI30 — —_ -- 440
¥ eumw Birch® | Y i 590 550 113 44 g
(Betula lutea) Green 2,620 3,380 — 80 480 530 430 1o 370 9 3
M:Ih“imd??tu Air D‘)‘- 6,130 B,170 — 1480 1260 1190 920 1880 320 — o
G ‘;:muai G :
macrop ¥ 3 areen 3080 4,340 ;520 820 740 680 el ) 310 88.2
Central America Air Dry' 5,080 6,780 1,500° 970  8oo 1090 ;3-" u;ﬁ 340

IA:;-&n yalues %l:mod to 12 percent moisture content except where designated ( *) in which case the

nd l: £ Timbers

'sm O ek, Bl 470
(9): Kmoch and Norton

acrual moisture content at time of

12). o
gilg: unpublished Yale resules for plank material received from the New York Naval Shipyard.
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and end hardness increased by an amount greater than js
normally shown by domestic hardwoods. Greatest improve-~
ment in other properties was shown in elastic resilience,
followed by crushing strength, bending strength, proportion-
al limit stress in static bending, side hardness, shear, stiffness,
and compression across the grain. Strength in tension across
the grain and cleavage resistance decreased 20-30 percent
quT air drying.

The two species exhibited somewhat different character-
istics in air-seasoning studies. In an earlier report both were
classified as difficult to season, but subsequent results show
Carapa guianensis to be only moderately difficult to air"
season. This species dried at a moderate rate with Only sllght
checking and warp. Carapa procera, on the other hand,
showed a variable rate of drying, the faster drying material
developing severe end checking and moderate surface checks
ing. Warp in the form of crook or bow was slight.

A striking difference in durability is shown by the twol
species. The present study, supplemented since an earlier
report by additional data, shows Carapa guianensis to bes
verv durable to durable upon exposure to a white-rot fungus
and very durable with respect to a brown rot. Carapa procera
was found to be non-durable in resistance to a white-rot
fungus and only moderately durable with respect to a
brow n-rot organism. Andiroba has good weathering char-
actenistics with some surface roughness and a minor amoung
of surface checking developing as a result of exposure 0!
unpainted material, ’

Heartwood is highly resistant to moisture absorption,
and the wood is rated intermediate to Teak and White Oak
in this property. The wood glues easily. Andiroba does not
appear to be adapted to steam hcndiné.

No changes are suggested in the list of uses for Andiroba
as previously proposed (10).
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PIQUIA Caryocar willosum (Aubl.) Pers,

Other common names: Piquia Bravo, Souari,

Bats Souari
and Arbe a Beurre. b

Occurrence: Widely distributed in upland forests of the
Amazon valley, Maranhio (Brazil), and the Guianas.

l')cscriptions qf the tree :?nd wood of Piquid together with
a1 discussion ()f its properties and uses have been presented
prcvinusly.‘ Air-dry strength data are shown, together with
green htrcngth properties, in the accompanying table.

In most air-dry strength properties for which comparable
data are available, Piquid is intermediate between Shagbark
Hickory and White Oak. This is in contrast to its properties
in the green condition which, except for shock resistance,
exceed those of both these domestic woods. When air dry,
Piquia compares closely with Hickory in stiffness and elastic
resilience; it occupies a position mid-way between Hickory
and White Oak in bending and crushing strength, hardness,
and compression across the grain, and resembles Oak in
toughness, shearing strength, cleavage, and tension perpen-
dicular to the grain. J

: : . e : i ent in

Upon air drying, Piquia showed far less improvem
strength than is generally exhibited by dc_:mes?c l!lla;ﬂquwoi—
Only in work to maximum lo_ad mdlcanved'o ;mf; e
ancé was an outstanding increase observe e ke

; : ment was shown in elastic
properties greatest IMproOVer _- 3 o

e B dlﬂ ofmmmnmmmumcms
resilience, followed by moduius : * fak) shinae
. : Ii it Stress in sratic b_eﬂdlﬂpg_l 5 )
ing strength, proportional BIEES CEL L0 otigible and
and stiffness. The qha_nge n & btearted in ‘compression
appreciable decreases i StrEk the zrain, and cleavage.
across the grain, tension across t egm Tawn . serties

, -1 illustrates the relative propertt

[he following tabulation tu < for Oak taken as 100).
of Piquis and White Oak (values f0r2
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air-dry wood have been dctermin'cd in suhsccpcnt tests and
are pi‘csentcd in the accompanying table. Green strength
values are included for comparison.

In the air-drv condition Cedro Branco shows a general
strength supcri(}rit)' over pubiis!?cd \';1luc.s: for Spanisi_l Cedar
from Nicaragua. Cedro Branco is only slightly heavier than
Spanish Cedar but shows a marked supcrim‘it_‘gr in bcnding
strength, stiffness, shock resistance, and crushing strength.
Cedro Branco appears to be only slightly superior to Spanish
Cedar in side hardness and comparable in compression across
the grain. Cedro Branco compares closely with another
Cedro (Cedrela Tonduzii), also included in these tests, in
nearly all air-dry properties. Cedro Branco is also similar to
Central American Mahogany in bending and compression

parallel to grain properties, shear strength, and toughness,.
but is surpassed by Mahogany in hardness, compression and

tension across {hc'gmin. and 'cicavagc resistance.

Upon air drying, Cedro Branco improved markedly in
most strength properties, equalling or exceeding the increases
shown generally by domestic hardwoods in work to maxi-
mum load, bending strength, compressive strength parallei
to the grain, end hardness, compression across the grain, and
shear. Side hardness increased moderately and stiffness im=
proved slightly, whereas cleavage resistance and tensile
strength across the grain both decreased upon air drying.

As prey iously reported, Cedro Branco is easy to air season.
Drying was fast to moderate, accompanied by only slight
surface L'ht-cl;%ng.

Durability tests, completed since an earlier report, show
the wood to be quite variable in its resistance to decay, The
heartwood proved to be durable to moderately durable upon
¢xposure to both a white-rot fungus and a brown-rot organ-
1sm. T'hese results do not confirm the reputation for dura-
}I’I’]‘L_"i:::;f:.cl::i‘“:::cin ;mcrihc-d_ t(_) woods of the genus Cedrela.

-] stng to note, how
Cedro Branco agree closely with those for Cedrela T onduzii,

which was also found to be variable in durability as rcportcd
previously, 4

ever, that present results for

e )
. disif) m\,\"lﬂs i
Cedro Granading ng;fo’ﬂ TPmm'g

Photo by Robert . Hell

elevation.
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properties of the }vood have been fubs;%tll:ngy de.
and are presented in the accompanying - Lareen strer
properties are included for compfl{'mon.- e

In the air-dry condition Angélique is superior to
in all mechanical properties except tension perpendicul
the grain. The superiority of Angélique is shown_._
larlv in shock resistance and stiffness, b}lt substan X
ences are noted in all other static-bending PI'OEGF&%
pression parallel to the grain, end hardness, and |
Angélique also exceeds White Oak in sta_nc-be_nd.ﬁ tr
stiffness, compression parallel to the grain, and en
These woods are comparable in shoc!c resistance, side
ness, and compression across the grain, bu_t. Angé '
below Oak in shear, tension across the grain, and
resistance.

Upon air drying Angélique improved substantiall
strength properties, but only in work to maximum
static bending did the increase exceed that shown
by domestic hardwoods. Among other proptrtigs :
proportionate increase was shown in elastic resilien
lowed by maximum crushing strength, end hardne
portional limit stress and maximum strength in sta 3
ing, proportional limit stress in compression parallel to
compression across the grain, shear, stiffness, side “
and cleavage resistance. Strength in tension across th
was reduced as a result of :lirhdr\'ing.

Angelique is moderately difficult to season. In air-
ing tests conducted in the present study, drying
but accompanied by moderate surface ci}ccking and

end chccking. Slight warp was also observed. Casehard
noted in 2 previous report,

stock, Seasoning defects
the wood were dried at

B

appears to be restricted to
would pm!)ably be minim

. a moderate rate.
['he heartwood of

resistance to decay on
wood was found o
to a white rot and v

f\ngélique appears to be _
the basis of tests now completed.
e very durable to durable in resist
ariable, although averaging durabl
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all other properties, including hardness, shear, tension ac;
the grain, and cleavage, Ocote Pine is somewhat super
to Longleaf Pine. . R

Upon air drying, Ogote Pine mc_:r'cased substgntt_gll_y
propertics. With the single exception _of compression
the grain, these increases were greater than th__e
increases shown by domestic softwoods. The grea

ortionate increase in strength occurred in elastic 1
followed by crushing strength, fiber stress at pro
limit in static bending, modulus of rupture, com
across the grain, hardness, tension across the grain and
age, shear, shock resistance, and stiffness.

A previous rating of easy to air season is not altere
the completion of seasoning studies on Ocote Pine. The
of drying is fast to moderate with a minimum of chec
and only slight warp.

Completion of decay resistance tests involves a mis
revision of the durability ratings for Ocote Pine. As
viously reported this species is very durable in resis
attack by a white-rot fungus, but its rating with res
a brown rot is now shown as moderately durable. The w
does not weather well without the protection of paint
other coating due to the development of raised grain
severe surface checking.

A list of uses for which this species appears to be sui
was presented in a previous report (10).

CHUPON Pouteria carabobensis |
Other common names: Chupon Torito, Taco.

Occu;"rcncc: In Venezuela from the coastal mountains
Carabobo and Yaracuy south to the Rio Apure.

I'he tree and wood of Chupén were described in an €
publication which included a discussion of the pro
and potential uses of the wood.! Tests to determine t
dry mechanical properties of the wood have since been

‘Tropical Woods o7: 84-87.

pleted with the results shown in the accompanying table.

Strength properties of the unseasoned wood are included for
comparison.

In the air-dry condition Chup6n surpasses Persimmon in
shock resistance (as measured by work to maximum load in
static bending) and stiffness. These woods are comparable in
modulus of rupture, but Persimmon is slightly superior to
Chupén in shear strength and in tension across the grain,
and distinctly above Chupén in compressive strength parallel
and perpendicular to the grain, hardness, cleavage, and elastic
resilience.

Upon air drying, Chupon increased substantially in all
properties _except fension across the grain and cleavage
resistance, Work to maximum load and modulus of elasticity
increased to a greater degree than I .gen‘er__q]ly- shown ..by
domestic hardwoods. Among other properties greatest im-

rovement was shown in compression parallel to grain,
Dastic resilence, static-bending strength, modulus of clas-
ticity, shear, hardness, and compression across the gra
Subscntial decreases in tension across the grain and cleavage
resistance accompanied air drying. .

Final observations of material undergoig FF SEECh S
have shown a wide variance in seasoning character ' 7
noted in the earlier report. Drying wasfast, ut:;wsevere i
Pame.d by end Cheiifgh‘g mﬂ rf:rai?:e; ‘;[:;dcmm propor-
S g o moderaely dificul to ssson, s (s
o consideration a moderate amount of, warp wales 96
it ConSiC ey Tt is probable that more moderate dry
W&ﬁ%ﬁﬁs'wo&d climinate most of these defects.
mglimbo'dfof Chupén is durable in resisting a1t :If:rl;);:
white.rot organism and very durable with fespect B8 b g
rot. Chupn weathers poorly, s 0% FECRTEL e har
from the conspicuous SCVERC R yor without paint pro-
develops upon esposute 0 the WEARET T

TheWDOd is °f, q‘;éﬁ]l&l}ﬁtm'bm S e
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work to maximum load and compressive strength paralle]
to the grain. Among other properties greatest relative in-
crease was shown in bending strength, COMPression across
the grain, shear, and stiffness. End_ and side hardness, tension
across the grain, and cleavage resistance decreased upon air
drying.

Both species are rated moderately difficult to air season
on the basis of tests completed since an earlier report,
Vochysia guianensis is moderate to slow in rate of drying as
compared to a rapid rate of drying shown in the case of
Viochysia hondurensis. V. guianensis exhibited slight surface
chcck‘ing, caschardening, and warp, while V. hondurensis
showed moderate twist accompanied by slight checking and
shght crook or bow and cup. In addition, considerable col-
lapse of 1%-inch boards was observed for the latter species.

Upon completion of d::c:l}' resistance studies, the heart-
wood of Vochysia guianensis is rated very durable in resist-
ance to attack by a white-rot fungus, althdugh showing some

-

£
variability in this respect, and moderately durable in resist-
ing a brown rot. Vochysia hondurensis, on the other hand,
was found to be durable to moderately durable in its resist-
ance to a white rot and moderately durable to non-durable
In tests involving a brown-rot organism. Quaruba weathers
well showing only a moderate amount of surface roughness
and slight surface checking upon exposure without the pro-
tection of paint.

The wood exhibits fajr steam-bending quality. '

_ I'he list of potential uses for the species remains unchimged' {
trom that reported previously ( 10),

Photo &y Pasl ), Yhandk

Fravee 6
: . coastal rain forest of
Yachysia hondurensis) in the dense coastal rain I
Quaruba ( Vachysia I Noaragus
Nicaragua,
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Remarks

Tree Diameter Top diam

Tree height, atstump, rer of test '

Mo Species Source feet inches  log, inches  Character
440 Cordiaalliodora Panama 65 14 12 Old growth
441 i 67 12 10 Old growth
442 % 4 66 14 10 Old growth
421 Bombacopsis quinata Panama 60 28 23 Old growth
432 . Y 50 22 20 Old growth
423 i & " 50 30 20 Old growth
434 Hymenaea courbaril Panama 9o 19 16 Old growth
435 = e Y 85 20 15 Old growth
436 < = & 92 20 18 Old growth
121 Ocotearubra British Guiana 29
7 N % x 20
223 i 5 2 . 22

4622 Swietenia macrophylia Central America

427 Tabebuia pentapbylla Panama 9o 22 17 Old growth
428 o o < 100 30 18 Old growth
429 3 . 4 80 16 13 Old growth
4612 Teetona grandis Burma

430 Terminalia mnazonia Panama 70 30 21 Old growth
431 i i 17 Ol gro
432

Lowland rain forest.
Elevation oo feet.
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Lowland rain forest.

IElevation 100 feet.
i 11 “h
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Lowland rain forest.
Elevation 100 feet.
“
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Lowland rain forest.
Elevation 100 feet.
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Lowland rain forest.
Elevation oo feet.
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Fioure
Figure
FiGure

1. Hymenaca courbaril (sapwood) Tangential, 1'%
12. Cordia alliodora Tangential, 1%
13. Loxopterygiton Sagotii Tangenual, 1%
14. Nectandra concinna dial, 1%
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FiGURE 15.
Figure 16.

FIGURE 17.

Ocotea rubra
Swwietenia macraphylla
{ p!amatinn-gmw 1)

Tangential,
Tangential,

Tectona grandis (plantation-grown) Radial,

o blidalless Qannriona

Radial,




