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Introduction

Kokrodua, also referred to as afrormosia, is a species of wood relatively recently in-
troduced from West Africa. Because the wood combines a number of desirable properties,
such as high strength, natural durability, dimensional stability, and relative ease of
working, it is receiving attention by shipbuilders as well as furniture manufacturers.
It is being used more and more for purposes requiring a durable and dimensionally stable
wood and as such may be regarded as a teak alternate. The wood has been called
"African teak," a rather inappropriate term because it is quite unlike teak (Tectona)
in many respects. The wood is capable of standing on its own merits, and its dis-
tinctive name of kokrodua sets it apart from similar appearing woods.

Distribution and Habitat

Kokrodua occurs in the semideciduous forests of Ivory Coast, Ghana, French Cameroons,
and Congo. Although its range may appear to be extensive, its growth is limited to
three areas, the most important being the boundary area between Ivory Coast and Ghana.

The Tree

Kokrodua reaches a height of 160 feet and a diameter of 4 to 5 feet. The stem is
usually straight and unbuttressed, although in some areas the trees may have buttresses
6 to 8 feet high and the stems are then fluted. The larger trees may be free of
branches for 100 feet. The average exploitable diameter is usually about 3 feet.

The Wood

When freshly cut, the heartwood is yellowish-brown, turning darker upon exposure to a
pale brown and losing most of its yellowish tinge. The sapwood is narrow, usually less
than an inch in width and slightly lighter in color than the heartwood. The grain of
the wood may be straight or slightly interlocked, the latter producing a narrow stripe
pattern when quarter-sawn. Flat-sawn material may show a distinctive pattern arising
from concentric zones of darker colored wood. The texture (size of pores) is fine and
slightly coarser than that of birch (Betula).

1Maintained , at Madison, Wis., in cooperation with the University of Wisconsin.
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Specific Gravity and Weight 

A series of evaluations of kokrodua made at four different laboratories gave these re-

sults:

Source Green

Specific gravity based on
ovendry weight and volume

when at 12 percent Ovendry

2
Ghana (3)- 0.61 0.65 0.68

Ghana (1) .65 .66

Ghana .60 .67

Congo (5) .70

The range of values obtained at the U.S. Forest Products Laboratory for the specific
gravity based on the weight when ovendry and volume when green was from 0.57 to 0.74.

The weight of the wood in the seasoned condition generally varies between 38 and 50
pounds per cubic foot averaging about 43. The green or freshly converted timber weighs
about 68 pounds per cubic foot.

Shrinkage Characteristics 

Shrinkage values obtained at several laboratories show very good agreement as shown be-
low. The values given show the change from the green to the ovendry condition and are
based on the dimensions when green.

Source	 Shrinkage

Radial	 Tangential	 Volumetric

Percent	 Percent	 Percent 

Ghana (3) 3.2 6.3 9.5
Congo (5) 3.1 5.9 9.1

Ghana --- 5.8 9.8

Average 3.2 6.0 9.5

Shrinkage determinations made at the British Forest Products Laboratory (2) on the wood
as it dried from the green condition to a moisture content of 12 percent gave values of
2.5 percent tangentially and 1.5 percent radially. As the wood dried from a moisture
content of 15 percent to 11 percent, the British Laboratory observed changes of 1.3
percent tangentially and 0.7 percent radially. At the U.S. Forest Products Laboratory
the change observed from the green condition to an average moisture content of 13.2
percent was 2.3 percent tangentially and 1.6 percent radially. With respect to these
conditions, kokrodua is equal to teak.

Seasoning

The wood is reported to season rather slowly but very well and with little degrade. The
British Forest Products Laboratory (2) recommends its kiln schedule J for kokrodua up
to 6/4 inches in thickness (table 1).

–Underlined numbers in parentheses refer to Literature Cited at the end of the text.
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Machining Characteristics 

Kokrodua is readily workable with both hand and machine tools. The presence of inter-
locked grain may produce tearout under normal machining conditions but a cutting angle
of 20°, as recommended by the British Forest Products Laboratory, usually provides a
smooth finish. In drilling or end grain operations, the wood must be firmly supported
at the tool exit to prevent splintering.

Wood-bending Properties 

British tests (2) on a fairly large scale have indicated that kokrodua cannot be bent if
small knots are present and that it is prone to distort during steaming. No marked
improvement in bending occurs as a result of air seasoning. The wood is classified as
moderate in bending.

Gluing Properties 

The laminating properties of kokrodua were investigated (4) using three commercial
phenol-resorcinol adhesives at curing condition of 150°-153° F. for 6-1/2 hours. Under
these conditions the three adhesives produced high-quality glue lines. Resistance to
severe wetting and drying in the delamination test was excellent. In the block shear
test, average wood failure was high and the average shear strength was about 1,870
pounds per square inch, which is the average shear strength value for kokrodua reported
in reference (3).

Decay Resistance

Results of soil-block tests made at the U.S. Forest Products Laboratory showed kokrodua
to be very resistant to brown rot and resistant to white rot. Kokrodua showed a uni-
form and substantially higher level of resistance to Polyporus versicolor than is
generally found for white oak. The British Laboratory classifies the heartwood as very
decay resistant.

Mechanical Properties 

The mechanical properties of kokrodua from Ghana which were determined at the British
Forest Products Laboratory (1) are given in table 2. Congo wood (5) tested at 15 per-
cent moisture content gave values similar to those in table 2 when converted to the 12
percent moisture condition.

Toughness tests made at the Material Laboratory, New York Naval Shipyard (3) are given
below for specimens of two sizes. Because there is no way of converting the values
from one size to the other, both are given so that comparison may be made with existing
values for other species. The 5/8-inch specimen represents the A.S.T.M. Standard which
has now been superseded by the 0.79 or 2-centimeters size by international agreement.

In.-lb.
per

specimen

Number
of tests

Specific gravity
(green volume,
ovendry weight)

Specimens 0.79 by 0.79 by 11 inches
Green 480 25 0.66
Air dry (12 percent) 360 25

Specimens 5/8 by 5/8 by 10 inches
Green 200 25 .61
Air dry (12 percent) 150 30
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Structure and Identification 

Kokrodua is characterized by its yellowish-brown or pale brown color, distinctive growth
ring pattern, fine pores visible on longitudinal surfaces, and ripple marks that are
visible with a hand lens on tangential surfaces. It is not easily confused with any of
the species currently being imported into the United States. Although sometimes called
"teak," kokrodua is finer and more uniformly textured than teak and, furthermore, lacks
the oily or waxy feel of this species.

Uses

Principal uses are for shipbuilding, interior trim, furniture, decorative veneer, and
flooring. Undoubtedly, this species will be used for a wide variety of purposes as it
becomes better known. The wood contains tannin and, as a consequence, discoloration may
occur when it is used in contact with iron. In this instance, dry wood presents no
problem; if moisture content exceeds 20 percent, however, corrosion and discoloration
may be accelerated.

Availability 

Appreciable quantities of kokrodua are reported to be available from Ghana in the form
of lumber, flitches, and logs.
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Table 1.--Kiln schedule J for kiln drying kokrodua
up to 6/4 in thickness (2)

Moisture content (percent) of : 	 Temperature :Relative humidity
the wettest timber on the air-: 	
inlet side at which changes :Dry bulb:Wet bulb:

are to be made

: °F. : °F. : Approx. percent

Green : 135 : 123 : 70
50 : 135 : 119 : 60
40 : 140 : 118 : 50
30 : 150 : 121 : 40
20 : 170 : 127 : 30
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Table 2.--Mechanical properties of kokrodua (1)

Moisture condition

Green	 12 percent

Specific gravity
Ovendry weight-volume at test • 0.65 (123)1 : 0.66 (138)  

Static bending	 .
Modulus of rupture 	 p.s.i.: 14,790 (121)	 : 18,400 (66)
Modulus of elasticity 	 1,000 p.s.i.: 1,760 (121)	 : 1,930 (66)
Work to maximum load...in 	 -lb./cu. in.:	 19.5 (40)	 .	 18.4 (19)
Total work 	 in.-lb./cu. in.:	 45.0 (40)	 34.4 (19)

Impact	 :
Height of drop causing complete

failure (50-1b. hammer) 	 in.:	 53 (128)	 43 (58)

Compression parallel to grain	 :	 :
Maximum crushing strength 	 p.s.i.: 7,510 (123)	 : 9,970 (138)

Shear parallel to grain
Maximum shearing strength

Radial 	 p.s.i.: 1,720 (60)	 : 2,250 (32)
Tangential 	 p.s.i.: 1,640 (60)	 : 1,950 (32)

Hardness
Side 	 lb.: 1,600 (121)	 : 1,560 (66)

Cleavage
Radial 	 lb./in. width:	 460 (46)	 320 (30)
Tangential 	 lb./in. width:	 580 (46)	 420 (30)

1–Numbers in parentheses represent the number of tests made.
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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
Woodehop Practice

Note: Since Forest Products Laboratory publications are so varied in subject ,
no single list is issued. Instead a list is made up few 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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