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Introduction

Mahogany has long been used as a standard of comparison for other fine woods,
and an indication of the esteem in which the true mahoganies are held in the
woodworking field throughout the world is evident by the scores of timbers
that have been called mahogany. The many and varied uses for this wood stem
from the fact that it combines such desirable characteristics as attractive
appearance, good dimensional stability, ease of working with both hand and
machine tools, excellent finishing qualities, and a high degree of natural
durability.

Species

At the present.time, three distinct species of mahogany are recognized and,
on the basis of their distribution, can be assigned distinctive ranges.
Swietenia piallozoni Jacq. is found in the West Indies and southern Florida;
Swietenia humilis Zucc. occurs in dry areas along the Pacific Coast from
southwestern Mexico to Costa Rica; and Swietenia macrophylla King exists in
regions of abundant rainfall from southern Mexico, through Central America,
Colombia, Venezuela, the Amazon Basin, eastern Peru, and northern Bolivia.
Other species that have been described by botanists are Swietenia cirrhata
Blake, which is now regarded as a synonym of Swietenia humilis; and
Swietenia candollei Pittier, Swietenia tessmannii Harms, and Swietenia
Krukovii Gleason and Panshin, all of which are synonymous with Swietenia
macrophylla.

Of the three distinct species, only Swietenia ma....cru,..)hz_....._,11a, is important from
the standpoint of commercial production.

Maintained at Madison, Wis., in cooperation with the University of Wisconsin.
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Nomenclature 

Mahogany has been the commonly accepted name for the wood since the
17th century. The Spanish name caoba is the original name for mahogany,
and is still in use in the Latin American countries although it is also
applied to several similar-appearing woods. In Peru it is known as
aguano and in Bolivia as mara. Baywood is a trade name applied to
mahogany that is lighter in color and weight than the average. Mahog-
any is frequently sold under trade designations indicating the country
of origin, as Honduran, Mexican, Brazilian, or Peruvian mahogany. The
term "true mahogany" is sometimes used to distinguish it from other
woods that are not the product of the genus Swietenia.

Melville b}?-. lists nearly 200 species distributed amongst 35 plant
families which, at one time or another, have been called some kind of
mahogany. These run the gamut from "abeku mahogany" QALEE22) to
"zitronen mahogany" (Alatonia)

The Tree 

Mahogany trees attain heights of 150 feet and diameters of 10 to 12
feet. The average tree is 3 to 6 feet in diameter and has a long trunk
that is generally free of branches from 6o to 80 feet above the heavy
buttress. It reaches its best development on fertile soils in the up-
land rain forests and on the margins of rivers at elevations between
600 and 3,000 feet. The trees occur in the mixed forest as scattered
individuals and, in the producing areas ) occur at the rate of one or
two trees per acre.

The Wood

The quality of commercial timber varies according to local conditions,
and the variations encountered are no greater over its entire range
than those which might be found within the confines of a given geo-
graphic area. These variations chiefly affect the weight, hardness,
and color of the wood. When freshly sawn, the heartwood ranges in
color from yellowish-white to salmon pink, but after exposure to air
and light its color changes to a rich golden brown. Wood from the
upper Amazon in Peru and Brazil tends to be darker colored and somewhat
heavier than that grown in Central America. A characteristic feature
of the wood is its high natural luster. The grain may be straight or
interlocked, and irregularities of the grain produce a wide variety of

2'N-umbers underlined in parentheses refer to Literature Cited at the end
of the report.
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such figures as fiddleback, blister, stripe, swirl, crotch, and mottle.
Texture (size of pores) is uniform, and the wood is without odor or
taste.

Specific Gravity,

A series of evaluations of Central American mahogany at ovendry weights
and different volumes gave these results:

Ovendry weight and--	 No. tests	 Specific gravity 

Average	 Range 

Green volume	 465	 0.45	 0.36-0.58

Volume at 12 percent
moisture content

Ovendry volume

771	 .49	 0.38-0.65

793	 .51	 0.39-0.68

Shrinkage Characteristics

Mahogany is well known for its ability to stay in place when properly
dried; this is due to its low shrinking or swelling properties and
small ratio of radial to tangential values. Average shrinkage values'
are shown below in percent:

Radial Tangential Volumetric

(Percent)	 (Percent)	 (Percent)

Central American (macrophylla)
(FPL)

South American (macrophylla)
Caa)

West Indies (mahagoni)
(FPL/

3.7	 5.1	 9.1

3.1	 4.11 	 7.7

2.9	 4.1	 6.6

It is apparent that mahogany from the West Indies and South America has
good dimensional stability and is somewhat superior in this respect to
the Central American wood. A more complete picture of the dimensional
change in Central American mahogany, when exposed to different relative
humidities is:

3This shrinkage from green to ovendry condition is based on dimensions
when green. Values are averages from Kynoch and Norton (I)
Harrar (2) 0 Wangaard	 , and data from the Forest Products Laboratory.
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Change in relative humidity Radial change Tangential change

(Percent)
	

(Percent)

	

From 90 to 6o percent
	 l.0
	 1.3

	From 65 to 30 percent	 1.2	 l.4

	

From 80 to 30 percent	 i.8	 2.2

The change in dimensions between relative humidities of 65 . and 30 per-
cent would be encountered under normal service conditions. These
valuesapply to unfinished wood and, because finishes tend to reduce
the rate at which wood absorbs or loses moisture, the actual changes
may be somewhat lower than those shown. Measurements made on flat-
sawn boards of random width at the Forest Products Laboratory gave an
average value of 1.3 percent movement in changing between 65 and 30 per-
cent relative humidity. This value is expected to be lower than that
obtained from standard specimens because flatsawn boards are rarely ob-
tained that show the growth rings perfectly parallel to the wide face.

When mahogany is allowed to come to equilibrium with various conditions
of relative humidity, with temperatures remaining at 8o° F., the wood
arrives at a moisture content which is slightly above that commonly
found in native species. Equilibrium moisture content for mahogany at
different levels of relative humidity is:

	

Relative humidity	 Equilibrium moisture content

Percent)	 (Percent)

90	 19.0

8o	 17.0

65	 13.4

6o	 12.5

30	 7.1

Seasoning schedules are given in tables 1 and 2. for kiln drying 4/4,

5/4 / 6/4 1 and 8/4 mahogany.

Report No. 2167	 -4



Machining Characteristics 

The fact that mahogany is a very easy wood to work has been known to
wood craftsman for many years. Data obtained at the Forest Products
Laboratory (1) confirms this fact, and establishes a rating system for
comparison with other cabinet and furniture woods. These data,
compared with the average, of 25 American woods processed in a similar
manner, show:

Mahogany	 Average of
25 American
hardwoods

(ercent	 (Percent)

Planing	 Perfect	 80	 61

Shaping	 Good to excellent

Turning	 Good to excellent	 89	 79

Boring	 Good to excellent	 100	 89

Mortising	 Good to excellent	 100	 70

In planing, mahogany was exceeded only by oak and pecan in the number
of defect-free pieces produced, and the cutting angle variation of
from. 5° to 256 had little influence on the quality of the lumber
planed. In shaping, mahogany had the highest rating of the species
tested, followed by hard maple. In turning, mahogany rated fifth among
the woods tested; moreover, mahogany was influenced little by a wood
moisture content that varied from 6 to 20 percent. In boring, all the
specimens produced good-to-excellent holes with an average offsize of
0.0005 inch as compared with the average offsize of 0.001 inch for the
species tested. Mahogany also excelled in mortising with an average
offsize of 0.0014 inch as compared with the average of 0.0038 inch for
the other American woods tested.

Steam.BendinK`

In bending tests made at the Forest Products Laboratory (1), 41 percent
of the specimens tested remained unbroken when bent to a 21-inch radius.
The specimens were . 3/4 by 3/4 by 30 inches in size; they had previously
been conditioned to a moisture content of 12 percent and steamed for
45 minutes at atmospheric pressure. However; the value of 4l percent
obtained for mahogany is well below the average of 62 percent for the
American hardwoods tested. Under the same conditions white oak yielded
91 percent of unbroken specimens.

68	 25
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Veneer Characteristics 

Large logs having relatively uniform structure are well suited for the
manufacture of veneer, either by rotary cutting or slicing. The logs
or flitches are commonly heated in water at a temperature of 150° to
180° F. Logs are generally heated for two days or longer, while
smaller flitches can be conditioned by heating in water for 24 hours.

Rotary veneer is sometimes cut as thick as 1/10 or 1/8 inch and used to
make durable plywood for such purposes as boat hulls. Face veneer for
furniture and paneling is most commonly cut by quarter slicing veneer
1/28 inch thick. Quarter slicing produces veneer with straight or
broken strips, due to the interlocking grain that is characteristic of
mahogany.

Tension wood present in some logs of mahogany results in fuzzy surfaces
on the veneer during cutting and causes veneer to buckle during drying.
These areas are referred to as "soft streaks" by veneer manufacturers.

Gluing 

The gluing of mahogany does not involve any special problems in the
control of gluing conditions, and is classed with those woods that glue
well with all of the conventional woodworking glues under a moderately
wide range of gluing conditions. Mahogany glues somewhat more easily
with resin glues than with nonresin glues.

Natural Durabili

In evaluations of decay resistance at the Forest Products Laboratory
(6), mahogany showed a higher average level of decay resistance
than the other species commonly called mahogany. Most samples were
either in the very resistant or resistant classes. The West Indian
and Peruvian material was, in general, much better than the Central
American in this respect.

Wolcott (8) classified Swietenia mahapni as very resistant with respect
to the West Indian dry-wood termite and assigns a rating of 80 to this
species. Swietenia macr__mhz1La from Honduras is rated at 59, which
places it just below the group rated as resistant. Marine borer re-
sistance is very low.

The heartwood is difficult to treat with preservatives.
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Mechanical

The mechanical properties of Central American mahogany are given in table 3.

Identification

The characteristic color of the wood, the distinctive light colored lines
that define the growth rings, and the presence of ripple marks on the flatsawn
surfaces will generally separate Swietenia from the other woods called
mahogany. In African mahogany the growth rings are lacking and ripple marks
occur only rarely. The Philippine mahoganies are readily identified by the
presence of more or less widely spaced lines of resin canals that appear as
white lines, much wider than the lines in true mahogany. The Philippine
woods also lack the dark colored deposits found in the pores and vessels
of the other woods mentioned.

The woods most closely resembling true mahogany in gross appearance are the
West African mahogany (principally Khaya Ivorensis A. Chev.) and Philippine
maranggo (Azadirachta integrifoliola Merr.). Both species belong to the
Meliaceae family as does mahogany.

Vessel Contents

Normally the pores or vessel lines of mahogany show dark colored deposits
that are characteristic of the wood. Along with these dark colored deposits,
white deposits may also occur in some of the vessels. These occur
frequently in the West Indian mahogany, and in the Central American and
South American mahogany are generally found in the heavier and darker colored
wood. In the literature these white deposits have been reported to be
calcium oxalate. On the basis of qualitative, quantitative, and spectro-
graphic analyses made at the Forest Products Laboratory it was found that this
material is an organic compound and is similar to catechin or catechol.

In some instances the white deposits have interfered with finishes applied
to the wood for furniture; however, because the compound is readily
soluble in alcohol, it can be easily removed from the surface of the wood.

Uses

Mahogany is used wherever an attractive and dimensionally stable wood is
required. Some of the more important uses are for home and office furniture,
architectural woodwork and paneling, radio and television cabinets, models
and foundry patterns, boats and ships, caskets, wood sculpture, turnings;
carvings, scientific instruments, and cases.
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Availability 

Mahogany is readily available in both lumber and veneer and in a wide
variety of figure types. Ample supplies of standing timber exist in
the producing countries but they must be obtained ever further from
established transportation routes. In recent years, increased mechani-
zation in logging and transportation has minimized costs of the
producing country at seaboard.

Imports 

Importation of mahogany logs and lumber into the United States has
been maintaiped at a rather steady rate during the period of 1949
through 19581 and averages about 32,000,000 board feet annually. Im-
ports of Swietenia macrophyila for this period, by country of origin,
are given below. It will be noted that Mexico, British Honduras, and
Nicaragua produce about 70 percent of the Swietenia maRmialLa im-
ported into the United States.

Country Logs	 Lumber	 Total
1 000 bd. ft.	 (i3 OQ0 bd. ft.) 1 000 bd. ft.

Mexico	 19,907

British Honduras	 55,061

Nicaragua	 21,421

Peru	 1,249

Panama and Canal Zone	 150349

Honduras	 9,366

Brazil	 1,590

Guatemala	 10,220

Colombia	 331

Costa Rica	 1,089

Bolivia	 1

Venezuela	 2
Total
	 135,586

89,652

27,313

11,963

24,891

4,993

4,131

10,979

1,125

4,253

2,790

480

86
184'2)6,6

109,559

82,374

33,384

26,140

20,342

13,497

12,569

11,345

4,584

3,879

481

88 
318,242

lkFrom data compiled by the Forest. Products Division, Business and Defense
Services Administration of the Department of Commerce.
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By contrast, imports of Swietenia mahagoni from the West Indian Islands
for the years 1949 to	 totaled only 1,000 board feet, the major
portion of this total coming from the Dominican Republic.
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Table 1.--Kiln d in of 4 4	 4 and 6 4 maho an

by Forest Products Laboratory

Schedule T6-C4

Moisture content
	

Temperature
••

	From
	

To	 Dry bulb	 Wet bulb
•

Percent	 :	 Percent	 :	 F.	 :	 ° F.

Initial
	

40	 :	 120	 :	 113
:	 •

	

40
	

35	 :	 120	 :	 110

	

35	 3o
	

•	 120
	

105

	

30	 25
	

•	 130
	 •

•
•

	25	 20
	

•	 14-0
	

100

	

20	 15
	

•	 150
	

100

Final
	

180
	

130

Table 2.--Kiln d in: of 8 4 mahogany by,

EmELEEalaELLatEltaa
Schedule T4-C3

	

..f......srs.gyirg.....a.....;..gw...wrsrrr..trr•srarrsrr*or4arsaea.awor*rmrrask..a."Narrrratsraiitssrbs.i.a..rarrsdrat 	

Moisture content
	

Temperature

105

15

From

Percent

Initial
•

35

30
•

25

20

15 ♦

To	 :	 Dry bulb	 :	 Wet bulb
	 :- 	 :
Percent	 :	 ° F.	 :	 ° F.

:
4o	 :	 110	 :	 105

35	 :	 110	 :	 103
•

3o	 :	 110	 :	 99
:

25	 :	 120	 :	 101

20	 :	 13o	 :	 95

15	 :	 14o:	 90
:

Final	 :	 180	 :	 130
:	 :
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Table 3.—Mechanical roperties of Central American mahogan 1

• Moisture condition•
M MN. 

Green 12 percent
mmmM ..... M ............... MmmmmMmmmmmos. MmmilammmMWOmmmmm

Specific gravity
Ovendry weight-volume at test 0.45: 0.49

Static bending
Fiber stress at proportional
Modulus of rupture
Modulus of elasticity
Work to proportional limit
Work to maximum load

•

limit	 p.s.i.:61280	 :
p.s.i.:9 1 350	 :

1,000 p.s.i.:11270
in. lb./cu. in.:	 1.68:
in. Ib./cu. in.:	 9.69:

•
••

7,790
11,760
1,540

2.24
8.12

•

• 22

•

4,660
6,680

1,170

1,310

Impact
Height of drop causing complete failure
(50 lb. hammer)

Compression parallel to grain
Fiber stress at proportional limit
Maximum crushing strength

Compression perpendicular to grain
Fiber stress at proportional limit

Shear parallel to grain
Maximum shearing strength

Hardness
End
Side

Toughness (5/8-in. specimen)

Number of mechanical tests

in.:
•

•

p.s.i.:3,960
p.s•i.:4,550

p.s. .: 720

•

lb.: 830
lb.: 66o

in. lb.:	 88.2

• 291+
•	 •
•
	 •

•

iyo6o
800

74.6

1,756

lExcept for the value for green toughness, all data presented was derived
from tests made at the Forest Products Laboratory. The green
toughness value was determined at the Yale University School of
Forestry and was based on a shipment of plank material representing
an unknown number of trees. The Forest Products Laboratory tests
were made on logs and lumber obtained from various commercial
sources and consisted of seven logs, 20 test blanks presumed to be
from different trees, and 38 backboards collected at five different
veneer mills.
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SUBJECT LISTS OF PUBLICATIONS ISSUED BY THE

FOREST PRODUCTS LABORATORY

The following are obtainable free on request from the Director, Forest Products
Laboratory, Madison 5, Wisconsin:

List of publications on
Box and Crate Construction
and Packaging Data

List of publications on
Chemistry of Wood and
Derived Products

List of publications on
Fungus Defects in Forest
Products and Decay in Trees

List of publications on
Glue, Glued Products
and Veneer

List of publications on
Growth, Structure, and
Identification of Wood

List of publications on
Mechanical Properties and
Structural Uses of Wood
and Wood Products

Partial list of publications
for Architects, Builders,
Engineers, and Retail
Lumbermen

List of publications on
Fire Protection

List of publications on
Logging, Milling, and
Utilization of Timber
Products

List of publications on
Pulp and Paper

List of publications on
Seasoning of Wood

List of publications on
Structural Sandwich, Plastic
Laminates, and Wood-Base
Aircraft Components

List of publications on
Wood Finishing

List of publications on
Wood Preservation

Partial list of publications
for Furniture Manufacturers,
Woodworkers and Teachers of
Woodshop Practice

Note: Since Forest Products Laboratory publications are so varied in subject
no single list is issued. Instead a list is made up for each Laboratory
division. Twice , a year, December 31 and June 30, a list is made up
showing new reports for the previous six months. This is the only item
sent regularly to the Laboratory's mailing list. Anyone who has asked
for and received the proper subject lists and who has had his name placed
on the mailing list can keep up to date on Forest Products Laboratory.
publications. Each subject list carries descriptions of all other sub
ject lists.
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