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Summary

' This report presents values for the Young's moduli, the moduli of
rigidity, and the Poisson's ratios of yellow birch at about 13 percent
moisture content. A table is presented showing individual values and
species averages of Young's moduli, the ratios Ep/Ey and Eq/E;, and

Poisson's ratios for 10 specimens (representing & or 7 logs) oriented in
each of the 3 principal planes of elastic symmetry. -~Individual and
average values are listed for the 3 moduli of rigidity, representing 9
flat plates oriented in the direction of each of the 3 principal planes,
but all taken from a single tree, Since the number of specimens of each
type was insufficient, and the tests were conducted at only one moisture
equilibrium, the effect of specific gravity and moisture content on the
elastic constants could not be determined,

—This report is one of a series of progress: reports prepared by the Forest
Products Laboratory relating to the use of wood in aircraft. Results
here reported are preliminary and may be revised as additional data
become available,

2This report is the ninth of a series of reports presenting the elastic -
properties of wood. Previous reports have included data for bdlsa and
quipo (Forest Products Laboratory Report No. 1528), Sitka spruce
(Reports Nos. 1528-A and 1528-B), mahogany and khaya (Report No,
1528-C), Douglas-fir (Reports Nos. 1528-D and 1528-E), sweetgum
(Report No. 1528-F), and yellow-poplar (Report No. 1528-G).
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Introduction

Tests have been'conducted at the Forest Products Laboratory to
determine the elastic constants of a .number of wood species used in air-
craft, and to correlate them with density and moisture content. This
report is the ninth of a series on the elastic pr% perties of wood and
presents data for yellow birch, Previous reports< have been published
for balsa and quipo, Sitka spruce, Douglas-fir, mahogany and khaya,
sweetgum, and yellow-poplar, All symbole and terminology used in this
report co%form to the definitions and nomenclature presented in Report
No. 1528.& .

Description of Material

Material for this study was obtained from eight log ends 18 to 32
inches in length, cut from separate yellow birch logs. These were cut
into 2-1/2- by 2-1/2-inch sticks, flat-sawn and quarter-sawn planks
about 3 inches thick, and 9~ by 9-inch blocks, arranged and marked in a
manner similar to that used for sweetgun and yellow-poplar.2 The sticks,
planks, and blocks were stored ‘for more than a year in a comstant
temperature-constant hunidity room maintalned at 40° F, and 20 perceatb
relative humidity, and were then copditioned for 2 weels each, in the
order given, &%t 80° F,, 97 percent relative humidity; 80° F., 80 percent
relativefhumidttytqahd 80° . #,,:65 percent relative humidity, - - ;

Prsparation oﬁ Specimens«z

It wag necessary to discard ‘@bout two-thirds of the conditioned
material because of decay that occurred ‘during ‘the 'storage period in the -
40° F, room, Specimens were prepared only from sound material, and were
conditioned to approximately constant weight at 75° F,, 64 percent
relative humidity after final surfacing and reducing to size,

: ... Because of the losses due.to decay, ‘the usual systems employed
with previous speciesg for. cutting and matching specimens could not be
used for the, birch specimens, and direct matching was 1mpossib1e.
Furthermore. the limited material reduced the number of specimens below
the minimum necessary to form sound conclusions, and made it impossible
to -obtain a.reasonably uniform distribution: of specimens over ‘the
specific; gravity\range for the species.
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Types of Specimens

Standard 2- by 2- by 8-inch compression prisms, oriented with their
long dimensions in the directions of the three principal axes of elastic
symmetry, longitudinal, radial, and tangential, were used in tests- to
determine the Young's moduli and Poisson's ratios. 'Flat shear plates
1/4 inch in thickness eand 6 by 6 or 8 by 8 1nches square were used p§ PR
tests to determine the moduli of rigldity. : '

* Whenever sufficient material was available. moisture sections were
cut adjacent to the coqpression prisms,

Testing Procedure

Instruments and their arrangements, methods of computation, and
general testing procedure were as described in Report No, 1528.2

For determination of Young's moduli and Poisson's ratios, longitu-
dinal specimens were loaded to eapproximately 1,250 pounds per square inch;
radial and tangential specimens to about 125 pounds per square inch.

This was well within the proportional limit of yellow birch, and permitted
later use of the specimens for additional tests at other moisture contents,

Two independent sets of values (each from two or more runs at each
instrument setting) were made on each specimen at approximately 13 per-
cent moisture content., After testing, the specimens were returned to the
75° F,, .64 percent relative humidity room to be reserved for tests at
additional moisture conditions.

Moisture sections cut adjacent to the compression prisms at the
time of construction were conditioned with the specimen until the time of
test in order to provide an estimated specific gravity and moisture con-
tent without destroying the specimen,

Explanation of Tables

Table 1 presents a summary, by individual specimens, of the Young's
moduli, the ratios Ep/E; and Ep/Ey, and the six Poisson's raties, Table
2 presents the moduli of rigidity. The specific gravity and moisture
content values are based on data from moisture sections associated with
a number of the specimens, and are to be considered as estimates subject
to revision when moisture determinations are made on the test specimens,
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Discussion of Results

. The values for Young's moduli and.the Poisson's ratios in-table 1,
and modull of rigidity in table 2 represent individual specimens and,
therefore, provide information on the range of values experienced in this
small series of tests, The number of specimens, however, was insuffi-
cient to provide data regarding the -effect of specific gravity on the
elastic constants, and no 1nformation relative to the effect of moisture
can be obtained from this study, inasmich as these tests were made at a
single moisture condition. The data for Young's modull and Poisson's
ratios represent several trees, and although the number of specimens was
small, can probably be considered as fairly representative of the
species, The data for the moduli of rigidity, on the other hand,
represent one tree only and mist, therefore, be considered as less
representative,
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Table 2.—Moduli of rigidity of yellow birch at approximately 13
percent moisture content

G R L B o f o d
Specimen:-- —_———— e St ey — = S S e mm GRT—
number :SpecificiMoisture: "G :SpecificiMoisture: G
'gravityl'contentz' _ .gravityl.contentgz :
{ :Percent: 1,000 : °Percent' 1,000 : l.OOO
: : : 11b, per: : 11b, per:lb; per
: : 1sq. in,t- . tsq. 1in,:sq. in.
: : L : ! ! t
1° : 0,69 : 11,1 : 157 ::...... o sl o taalt ro142 .
2 ; 2 .69 ; 12,8 "¢ 169 : 0.63 $1113.5 s 130 3 - 36
. ! 3 : (A : ; !
3 J .66 ¢ 12,8 1 168 : .64 ¢ 13,2 ¢ 135 ¢ 33
. . = . : 2 N H :
£ ] 667 12,7 T 168 H .69 ¢ 12,4 : 153 25
5 : .66 : 12,8 : 177 : .65 : 12.0 : 150 : 35
6 : .69 : 126 : 155 :. .62 : 10.8 : 139 : 34
7t .60.: 135 : 132 i........ By 5oy - ;182 1 37
8 6L 18,3 1 131 :,....... fieviee..r 135 1 36
9 : .60 13,4 1 137 1...... DU TSRS - | B len i L. =
Average - .65 : 12,7 : 154 :- .65 1 12,4 : 140 : 35 -

lSpecific gravity based ‘on weight and ‘volume whenVOVen:dry of mois- "
ture sections associated with a pumber of the specimens.

gMms%ure content based on values determined. from moisture sections
associated with a number of the specimens.'

‘Values of- speolfic gravity and moisture content were not determined,
but were assumed ‘to be approximately the ‘same as for Gpp and uLT

speclmens since the ‘three groups ‘of specimens were from the same
log and were handled and stored similarly,
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