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QH”) Designation: D 143 — 94

Standard Methods of Testing

Small Clear Specimens of Timber *

This standard is issued under the fixed designation D 143; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

INTRODUCTION

The need to classify wood species by evaluating the physical and mechanical properties of small
clear specimens has always existed. Because of the great variety of species, variability of the material,
continually changing conditions of supply, many factors affecting test results, and ease of comparing
variables, the need will undoubtedly continue to exist.

In the preparation of these methods for testing small clear specimens, consideration was given both
to the desirability of adopting methods that would yield results comparable to those already available
and to the possibility of embodying such improvements as experience has shown desirable. In view
of the many thousands of tests made under a single comprehensive plan by the U.S. Forest Service,
the former Forest Products Laboratories of Canada (now Forintek Canada Corp.), and other similar
organizations, the methods naturally conform closely to the methods used by these institutions. These
methods are the outgrowth of a study of both American and European experience and methods. The
general adoption of these methods will tend toward a world-wide unification of results, permitting an
interchange and correlation of data, and establishing the basis for a cumulative body of fundamental
information on the timber species of the world.

Descriptions of some of the strength tests refer to primary methods and secondary methods. Primary
methods provide for specimens of 2 by 2-in. (50 by 50-mm) cross-section. This size of specimen has
been extensively used for the evaluation of various mechanical and physical properties of different
species of wood, and a large number of data based on this primary method have been obtained and
published.

The 2 by 2-in. (50 by 50-mm) size has the advantage in that it embraces a number of growth rings,
is less influenced by earlywood and latewood differences than smaller size specimens, and is large
enough to represent a considerable portion of the sampled material. It is advisable to use primary
method specimens wherever possible. There are circumstances, however, when it is difficult or
impossible to obtain clear specimens of 2 by 2-in. cross section having the required 30 in. (760 mm)
length for static bending tests. With the increasing incidence of smaller second growth trees, and the
desirability in certain situations to evaluate a material which is too small to provide a 2 by 2-in.
cross-section, a secondary method which uliael byl-in. (25 by 25-mm) cross section has been
included. This cross section is established for compression parallel to grain and static bending tests,
while the 2 by 2-in. cross-section is retained for impact bending, compression perpendicular to grain,
hardness, shear parallel to grain, cleavage, and tension perpendicular to grain. Toughness and tension
parallel to grain are special tests using specimens of smaller cross section.

The user is cautioned that test results between two different sizes of specimens are not necessarily
directly comparable. Guidance on the effect of specimen size on a property being evaluated is beyond
the scope of these methods, and should be sought elsewhere.

Where the application, measurement, or recording of load and deflection can be accomplished using
electronic equipment and computerized apparatus, such devices are encouraged, providing they do not
lower the standard of accuracy and reliability available with basic mechanical equipment.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.
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1. Scope D 5536 Practice for Sampling the Forest Trees for Determi-

1.1 These methods cover the determination of various _hation of Clear Wood Propgrtiés .
strength and related properties of wood by testing small clear E 4 Practices for Force Verification of Testing Machihes

Sp(laclml]e'rllﬁl hod t dures f uat tr?' Summary of Methods
L. ese methods represent procedures for evaluating the, ) - rp oo chanical tests are static bending, compression

different mechanical and physical properties, controlling fac-

tors such as specimen size, moisture content, temperature, a%fa”e' to grain, impact bending toughness, compression

rate of loading perpendicular to grain, hardness, shear parallel to grain (Note
1.1.2 Sampling and collection of material is discussed i ), cleavage, tension parallel to grain, tension-perpendicular-

Practice D 5536. Sample data, computation sheets, and car ;grain, and nail-\_/vithdrawal tests. These_ tests may be made on
have been incorporated, which were of assistance to th oth green and air-dry matenal_as specified n these me_thods.
investigator in systematiz’ing records n addition, methods for evaluating such physical properties as

1.1.3 The values stated in inch-pound units are to b pecific. gravit'y, shrinkage in volume, radial shrinkage, and
regarded as the standard. The Sl values are given in parenth@-ngentlal shrinkage are presented.

ses and are provided for information only. When a weight is Note 1—The test for shearing strength perpendicular to the grain
prescribed, the basic inch-pound unit of weight (Ibf) and the(sometimes termed “vertical shear”) is not included as one of the principal

basic Sl unit of mass (Kg) are cited. mechanical tests since in such a test the strength is limited by the shearing
1.2 The procedures for the various tests appear in thEesistance paraliel to the grain.
following order: 4. Significance and Use
Sections .
Photographs of Specimens 5 4.1 These methods cover tests on sme}ll clear specimens of
Control of Moisture Content and Temperature 6 wood that are made to provide the following:
SECF"% of g!eaftwood and Sapwood ; 4.1.1 Data for comparing the mechanical properties of
tatic Bending . .

Compression Parallel to Grain 9 various species, X
Impact Bending 10 4.1.2 Data for the establishment of correct strength func-
Eough“ess o sicular to Grai i; tions, which in conjunction with results of tests of timbers in
Foriaas on Ferpendictiar fo ram 13 structural sizes (see Methods D 198 and Test Method D 4761),
Shear Parallel to Grain 14 afford a basis for establishing allowable stresses, and
Cleavage _ 15 4.1.3 Data to determine the influence on the mechanical
Tension Parallel to Grain 16 {i f h fact d it | lit f th
Tension Perpendicular to Grain 17 properties of such factors as density, locality of growtn,
Nail Withdrawal 18 position in cross section, height of timber in the tree, change of
Specific Gravity and Shrinkage in Volume 19 properties with seasoning or treatment with chemicals, and
Radial and Tangential Shrinkage 20 h f d h d
Moisture Determination 21 c ange rom SapWOO to eal’tWOO "
Permissible Variations 22 .
Calibration 23 5. Photographs of Specimens

1.3 This standard does not purport to address all of the 2-1 Four of the static bending s_pecimens from each species
safety concerns, if any, associated with its use. It is theshall be selected for photographing, as follows: two average
responsibility of the user of this standard to establish appro-9rowth, one fast growth, and one slow growth. These speci-
priate safety and health practices and determine the applicaMens shall be photographed in cross section and on the radial

bility of regulatory limitations prior to use. and tangential surfaces. Fig. 1 is a typical photograph of a cross
section of 2 by 2-in. (50 by 50-mm) test specimens, and Fig. 2
2. Referenced Documents is the tangential surface of such specimens.

2.1 ASTM Standards:

D 198 Methods for Static Tests of Timbers in StructuraIG' Control of Moisture Content and Temperature

Size@ 6.1 Inrecognition of the significant influence of temperature
D 2395 Test Methods for Specific Gravity of Wood and and moisture content on the strength of wood, it is highly
Wood-Base Materiafs desirable that these factors be controlled to ensure comparable
D 3043 Methods of Testing Structural Panels in FleXure test results. _ _ _
D 3500 Test Method for Structural Panels in Ten&ion 6.2 Control of Moisture Contert-Specimens for the test in
D 4442 Test Methods for Direct Moisture Content Measure-the air-dry condition shall be dried to approximately constant
ment of Wood and Wood-Base Materfals weight before test. Should any changes in moisture content
D 4761 Test Method for Mechanical Properties of Lumberoccur during final preparation of specimens, the specimens
and Wood-Base Structural MateRal shall be reconditioned to constant weight before test. Tests

shall be carried out in such manner that large changes in

o ) moisture content will not occur. To prevent such changes, it is

1 These methods are under the jurisdiction of ASTM Committee D-7 on Wood irable that the testi d f ti f test
and are the direct responsibility of Subcommittee D07.01 on Fundamental Teges'ra € that the testing room and rooms tor preparation of tes

Methods and Properties. specimens have some means of humidity control.
Current edition approved May 15, 1994. Published July 1994. Originally

published as D 143 — 22 T. Last previous edition D 143 — 83. e
2 Annual Book of ASTM Standardgol 04.10. 2 Annual Book of ASTM Standardgol 03.01.
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FIG. 2 Tangential Surfaces of Bending Specimens of Different Rates of Growth of Jeffrey Pine 2 by 2-in. (50 by 50 by 760-mm)
Specimens

6.3 Control of Temperature-Temperature and relative hu- secondary method specimens. The actual height and width at
midity together affect wood strength by fixing its equilibrium the center and the length shall be measured (see 22.2).
moisture content. The mechanical properties of wood are also 8.2 Loading Span and Suppo#tsUse center loading and a
affected by temperature alone. When tested, the specimespan length of 28 in. (710 mm) for the primary method and 14
shall be at a temperature of 68 + 6°F (20 + 3°C). The temperan. (360 mm) for the secondary method. These spans were
ture at the time of test shall in all instances be recorded as @stablished in order to maintain a minimum span-to-depth ratio
specific part of the test record. of 14. Both supporting knife edges shall be provided with
bearing plates and rollers of such thickness that the distance
7. Record of Heartwood and Sapwood from the point of support to the central plane is not greater than

7.1 Proportion of Sapwooe-The estimated proportion of the depth of the specimen (Fig. 3). The knife edges shall be
sapwood present should be recorded for each test specimeradjustable laterally to permit adjustment for slight twist in the

specimen (Note 2).
8. Static Bending P ( )

8.1 Size of SpecimensThe static bending tests shall be Note 2—Details of laterally adjustable supports may be found in Fig.
: - . 1 of Methods D 3043.
made on 2 by 2 by 30 in. (50 by 50 by 760 mm) primary
method specimens or 1 by 1 by 16 in. (25 by 25 by 410 mm) 8.3 Bearing Block—A bearing block of the form and size of



FIG. 3 Static Bending Test Assembly Showing Method of Load Application, Specimen Supported on Rollers and Laterally Adjustable
Knife Edges, and Method of Measuring Deflection at Neutral Axis by Means of Yoke and Dial Attachment (Adjustable scale mounted on
loading head is used to measure increments of deformation beyond the dial capacity.)

that shown in Fig. 4 shall be used for applying the load forcrosshead of 0.10 in. (2.5 mm)/min (see 22.3), for primary
primary method specimens. A block having a radius %fim. method specimens, and at a rate of 0.05 in. (1.3 mm)/min for
(38 mm) for a chord length of not less than 2 in. (50 mm) shallsecondary method specimens.
be used for secondary method specimens. 8.6 Load-Deflection Curves

8.4 Placement of Growth RingsThe specimen shall be g g1 | 5ad-deflection curves shall be recorded to or beyond
placed so that the I_oad will be applied thro_ugh the bearingne maximum load for all static bending tests. The curves shall
block to the tangentlgl surface nearest the p'th'. . be continuedd a 6 in. (150 mm) deflection, or until the

8.5 Speed of TestingThe load shall be applied continu- specimen fails to support a load of 200 Ibf (890 N) for primary
ously throughout the test at a rate of motion of the movablefnethod specimens and 4 3 in. (76 mm) deflection or until the
specimen fails to support a load of 50 Ibf (220 N) for secondary
method specimens.

8.6.2 Deflections of the neutral plane at the center of the
length shall be taken with respect to points in the neutral plane
above the supports. Alternatively, deflection may be taken
relative to the tension surface at midspan. However, take care
to ensure that vertical displacements which may occur at the
reactions are accounted for.

.
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FIG. 4 Details of Bearing Block for Static Bending Tests

8.6.3 Within the proportional limit, deflection readings shall
be taken to 0.001 in. (0.02 mm). After the proportional limit is
reached, less refinement is necessary in observing deflections,
but it is convenient to read them by means of the dial gage (Fig.
3) until it reaches the limit of its capacity, normally approxi-
mately 1 in. (25 mm). Where deflections beyond 1 in. are
encountered, the deflections may be measured by means of the
scale mounted on the loading head (Fig. 3) and a wire mounted
at the neutral axis of the specimen of the side opposite the
yoke. Deflections are read to the nearest 0.01 in. (0.2 mm) at
0.10 in. (2.5 mm) intervals and also after abrupt changes in
load.

8.6.4 The load and deflection of first failure, the maximum
load, and points of sudden change shall be read and shown on
the curve sheet (Note 3) although they may not occur at one of
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the regular load or deflection increments. weighed immediately before test, and after the test a moisture

Note 3—See Fig. 5 for a sample static bending data sheet form. section approximately 1 in. (25 mmy in length shall be cut from
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FIG. 5 Sample Data Sheet for Static Bending Test

8.7 Description of Static Bending FailuresStatic bending the specimen near the point of failure. (see 21.1 and 22.1).
(flexural) failures shall be classified in accordance with the
appearance of the fractured surface and the manner in which Compression Parallel to Grain

the failure_ _devel_ops (Fig. 6). The _fractured surfaces may be g 1 gize of SpecimensThe compression-parallel-to-grain

roughly divided into “brash” and “fibrous”, the term “brash” (asts shall be made on 2 by 2 by 8 in. (50 by 50 by 200 mm)

indicating abrupt failure and” fibrous” indicating a fracture primary method specimens, or 1 by 1 by 4 in. (25 by 25 by 100

showing splinters. mm) secondary method specimens. The actual cross-sectional
8.8 Weight and Moisture ContertThe specimen shall be dimensions and the length shall be measured (see 22.2).
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[ l apparatus is available for measurements of compression over a
N s— 2 in. (50 mm) gage length.
(&) Simple Tension. 9.5 Position of Test Failures-In order to obtain satisfactory
(Side View) and uniform results, it is necessary that the failures be made to
develop in the body of the specimen. With specimens of
] e l uniform cross section, this result can best be obtained when the
ends are at a very slightly lower moisture content than the
) Cfozs,fr?/‘_" Tension.* body. With green material, it will usually suffice to close-pile
(Side View) the specimens, cover the body with a damp cloth, and expose
I % I the _ends fora _short time. F_or dry _mater_ial_, it may sometimes be
advisable to pile the specimens in a similar manner and place
(c) Splintering Tension. them in a desiccator, should the failures in test indicate that a
{View of Tension Surface) slight end-drying is necessary.
9.6 Descriptions of Compression FailuresCompression
| f ] failures shall be classified in accordance with the appearance of
(d) Brash Tension. the fractured surface (Fig. 10). In case two or more kinds of
(View of Tension Surface) failures develop, all shall be described in the order of their
occurrence; for example, shearing followed by brooming. The
| T ] failure shall also be sketched in its proper position on the data
sheet.
(e) Compression. 9.7 Weight and Moisture ContertSee 8.8.
(Side View)

9.8 Ring and Latewood MeasuremenrtVhen practicable,

the number of rings per inch (average ring width in millime-
,'—‘_‘__' l tres) and the proportion of summerwood shall be measured
. over a representative inch (centimetre) of cross section of the

(f) Horizontat Shear. . .. .

(Side View) test specimen. In determining the proportion of summerwood,_
_ _ _ it is essential that the end surface be prepared so as to permit
Note 1—The term “cross grain” shall be considered to include all accurate latewood measurement. When the fibers are broomed

deviations of grain from the direction of the longitudinal axis or gyer at the ends from sawing, a light sanding, planing, or
longitudinal edges of the specimen. It shoulc_i be note_d that_ spiral graill, o r treatment of the ends is recommended.
may be present even to a serious extent without being evident from a

casual observation. 10. Impact Bending
Note 2—The presence of cross grain have a slope that deviates more

than 1 in 20 from the longitudinal edges of the specimen shall be cause for 10.1 Size of SpecimensThe impact bending tests shall be
culling the test. made on 2 by 2 by 30 in. (50 by 50 by 760 mm) specimens. The

FIG. 6 Types of Failures in Static Bending actual height and width at the center and the length shall be
measured (see 22.2).
10.2 Loading and Spanr-Use center loading and a span

9.2 End Surfaces Parallel-Special care shall be used in
preparing the compression-parallel-to-grain test specimens to :
ensure that the end grain surfaces will be parallel to each oth ?q%gg 28. n. l(37|10kr_n'&n). | ‘ q
and at right angles to the longitudinal axis. At least one platen ~-- heagng . OCbI kmert]a tup o qurvaturhe Iclot;respor:j )
of the testing machine shall be equipped with a spherica'lng to the bearing block shown in Fig. 4 shall be used in

bearing to obtain uniform distribution of load over the ends of2PPing the load. . .
the spgcimen. 10.4 Placement of Growth RingsThe specimen shall be

9.3 Speed of TestingThe load shall be applied continu- placed so that the load will be applied through the bearing

ously throughout the test at a rate of motion of the movablé”o%k to the tsngentialksur;ace nearbest. the pith. q .
crosshead of 0.003 in./in. (mm/mm) of nominal specimen 10.5 Proce ur.e—.Ma.e the tests by increment drops in a
length/min (see 22.3). Hatt-Turner or similar impact machine (see Fig. 11). The first

9.4 Load-Compression Curves drop shall be 1 in. (25 mm), after which increase the drops by

9.4.1 Load-compression curves shall be taken over a centr in, incremen;s until a heig_ht of 10 in. (250 mm) is reaghed.
gage length not exceeding 6 in. (150 mm) for primary method hen ug a 2 in. (50 mm) increment until complete failure

i i 6 in. (150 mm) deflection is reached.
specimens, and 2 in. (50 mm) for secondary method specPCCUs @&
mens. Load-compression readings shall be continued until the 10-6 Weight of Hamme+-A 50 Ibf (22.5 kg) hammer shall

tional limit i I d indicated bv th e used Wh_en, with drops up to the capacity of the machine
(plil(())?gréll;ma "Mt 15 Well passed, as indicated by the Curve(about 68 in. (1.7 m) for the small Hatt-Turner impact

machine), itis practically certain that complete failuread in.

Note 4—See Fig. 7 for a sample compression-parallel-to-grain datg150 mm) deflection will result for all specimens of a species.
sheet form. For all other cases, a 100 Ibf (45 kg) hammer shall be used.
9.4.2 Deformations shall be read to 0.0001 in. (0.002 mm). 10.7 Deflection Records-When desired, graphical drum

9.4.3 Figs. 8 and 9 illustrate two types of compressometerszcords (Note 5) giving the deflection for each drop and the set,
that have been found satisfactory for wood testing. Similaif any, shall be made until the first failure occurs. This record
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FIG. 7 Sample Data Sheet for Compression-Parallel-to-Grain Test

will also afford data from which the exact height of drop can bell. Toughness

scaled for at least the first four falls.

Note 5—See Fig. 12 for a sample drum record.

10.8 Drop Causing Failure—The height of drop causing
either complete failurerca 6 in. (150 mm) deflection shall be
observed for each specimen.

10.9 Description of Failure—The failure shall be sketched
on the data sheet (Note 6) and described in accordance with t
directions for static bending in 8.7.

11.1 A single-blow impact test on a small specimen is
recognized as a valuable and desirable test. Several types of
machines such as the Toughness, 1zod and Amsler have been
used, but insufficient information is available to decide whether
one procedure is superior to another, or whether the results by
the different methods can be directly correlated. If the Tough-
Ress machine is used, the following procedure has been found
satisfactory. To aid in standardization and to facilitate compari-
sons, the size of the toughness specimen has been made equal

Note 6—See Fig. 13 for a sample impact bending data sheet form. Figto that accepted internationally.

14 shows a sample data and computation card.
10.10 Weight and Moisture ContentSee 8.8.

11.2 Size of SpecimenThe toughness tests shall be made
on 0.79 by 0.79 by 11 in. (20 by 20 by 280 mm) specimens.



FIG. 8 Compression-Parallel-to-Grain Test Assembly Using an Automatic Type of Compressometer to Measure Deformations
(The wire in the lower right-hand corner connects the compressometer with the recording unit.)

FIG. 9 Compression-Parallel-to-Grain Test Assembly Showing
Method of Measuring Deformations by Means of Roller-Type
Compressometer

11.3 Loading and Span-Center loading and a span length
of 9.47 in. (240 mm) shall be used. The load shall be applied
to a radial or tangential surface on alternate specimens.

11.4 Bearing Block—An aluminum tup (Fig. 15) having a
radius of%4 in. (19 mm) shall be used in applying the load.

11.5 Apparatus and ProcedureMake the tests in a pendu-
lum type toughness machine (Note 7) (See Fig. 15). Adjust the
machine before test so that the pendulum hangs vertically, and
adjust it to compensate for friction. Adjust the cable so that the
load is applied to the specimen when the pendulum swings to
15° from the vertical, so as to produce complete failure by the
time the downward swing is completed. Choose the weight
position and initial angle (30, 45, or 60°) of the pendulum, so
that complete failure of the specimen is obtained on one drop.
Most satisfactory results are obtained when the difference
between the initial and final angle is at least 10°.

Note 7—Many pendulum-type toughness machines are based on a
design developed and used at the USDA Forest Products Laboratory in
Madison, Wisconsin.

11.6 Calculation—The initial and final angle shall be read
to the nearest 0.1° by means of the vernier (Fig. 15) attached to
the machine (Note 8).

Note 8—See Fig. 16 for sample data and computation sheet for the
toughness test.

The actual height and width at the center and the length shall T"® toughness shall then be calculated as follows:

be measured (see 22.2).

T =wL(cos A — cos A) 1)
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Crushing
This term shall be used when the

plane of rupture is approximately
horizontal.

Wedge Split
The direction of the split, that is
whether radial or tangential, shall
be noted.

Shearing
This term shall be used when the
plane rupture makes an angle of
,.r“\\ more than 45 deg with the top of
the specimen.

Splitting
This type of failure usually occurs
in specimens having internal de-
fects prior to test and shall be the
basis for culling the specimen.

Compression and Shearing P
Grain caring FParallel to FIG. 11 Hatt-Turner Impact Machine, lllustrating Method of

This failure usually occurs in cross- Conducting Impact Bending Test
grained pieces and shall be the
basis for culling the specimen.

Brooming or End-Rolling
This type of failure is usually asso-
ciated with either an excess mois- ;
ture content at the ends of the \ | 1|

specimen, improper cutting of the { ! ln
specimen, or both. This is not an E 1|
acceptable type of failure and I
usually is associated with a reduced .|I i
load. Consideration should be given f 11 1
to remedial conditions when this f |-
type of failure is observed. |
FIG. 10 Types of Failures in Compression i
il |
where 1 |
T = toughness (work per specimen, in. -lbf (Nm), I & i |
w = weight of pendulum, Ibf (N), ; |
L = distance from center of the supporting axis to center L 1|
of gravity of the pendulum, in. (m), 5B
A, = initial angle (Note 9), degrees, and : |
A, = final angle the pendulum makes with the vertical |
after failure of the test specimen, degrees. - i
Note 9—Since friction is compensated for in the machine adjustment, l I
the initial angle may be regarded as exactly 30, 45, or 60°, as the case may ! I |
be. ! | | i
11.7 Weight and Moisture ContertThe specimen shall be i i 1
weighed immediately before test, and after test a moisture |
section approximately 2 in. (50 mm) in length shall be cut from ’
the specimen near the failure (see 21.1 and 22.1). FIG. 12 Sample Drum Record of Impact Bending Test
12. Compression Perpendicular to Grain 12.2 Loading—The load shall be applied through a metal

12.1 Size of SpecimensThe compression-perpendicular- bearing plate 2 in. (50 mm) in width, placed across the upper
to-grain tests shall be made on 2 by 2 by 6 in. (50 by 50 by 15Gurface of the specimen at equal distances from the ends and at
mm) specimens. The actual height, width, and length shall beght angles to the length (Fig. 17). The actual width of the
measured (see 22.2). bearing plate shall be measured (see 22.2).
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MEASURED
U. S DEPARTMENT OF AGRICULTURE

Fie vo 1284 TESTED __ o
FOREST SERVICE WEIGHED R
COST CHARGE
STATION - MADISON oare- AUG. 26,1914 SAr w0 L3185 sricx wo E-12
cagorarory wo__1OLIBI|
— PIECE MO, ! MARK ¢
34 T
MAX (04D S
seecies. ___DOUGLAS-FIR DEF AT Max. LOAD B
wivo or resT IMPACT BENDING 32 om0 are ¢ Bes:

DEF AT E L

LOADING . CE&TER,
span_ 28 IN.

L0AD AT 0.1 COMP.
301

GAGE LENGTH

WIDTH OF PLATE __

wmacwve . HATT-TURNER _

SPEED OF MACH. IN.PER MIN.

WEIGHT OF HAMMER 50 LB'

T 7.'1; BESte

HEIGHT 200IN.
wiorn _____2.00 IN.
cewsrn_ 2994 IN.
CROSS - SECTION _
weionr 1,370 Grams
minGs Per incH_ B T
100 9 F

54pP _ 20 % S5

z
SUMMERWOOD _ 30 % =

o 16
SEASONING GBE,E,NV - -, S

w

x -

MOISTURE 8.8 %

resreo ar 78°F reme 64 won
xivo oF Faicure _GOM PRESSWI‘L,,I 2
_FOLLOWED BY SPLINTERING

TENSION. :
: 10+
REMARKS ;
- - T 8
h sKkETCH T
I S— 4
Cr— —
2
A — :
j: \ 0 il i i1 RS SSERR IREETR000 TR IFEN 000
— 0 0.10 0.20 0.30 0.40 0.50

SQUARE OF DEFLECTION (INCH)
FIG. 13 Sample Data Sheet for Impact Bending Test

12.3 Placement of Growth RingsThe specimens shall be  12.5.2 Deflection readings shall be taken to 0.0001 in.
placed so that the load will be applied through the bearing plat€d.002 mm).
to a radial surface. 12.6 Weight and Moisture ContentThe specimen shall be

12.4 Speed of TestingThe load shall be applied continu- weighed immediately before test, and after test a moisture
ously throughout the test at a rate of motion of the movablesection approximately 1 in. (25 mm) in length shall be cut
crosshead of 0.012 in. (0.305 mm)/min (see 22.3). adjacent to the part under load (see 21.1 and 22.1).

12.5 Load-Compression Curves

12.5.1 Load-compression curves (Note 10) shall be taked3. Hardness

for all specimens up to 0.1 in. (2.5 mm) compression, after 131 Size of SpecimensThe hardness tests shall be made
which the test shall be discontinued. Compression shall bg, 2 py 2 by 6 in. (50 by 50 by 150 mm) specimens. The actual

measured between the loading surfaces. cross-sectional dimensions and length shall be measured (see
Note 10—See Fig. 18 for a sample compression—perpendicular—to—grair22-2)- -~ ]
data sheet form. 13.2 Procedure—Use the modified ball test with a “ball”

10
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L3185 _E-i7 . IMPACT BENDING L0118
e ) . Stton MADISON  Dute_Avg,20, 1914 _ _ 134
{Piecs No.} (Mark) (Progect No )

Species Douglas_Fir. Grade _.C(RAr. . Seasoning ..Green

Rings .8, Sap .....100 % Summerwood ... 30 . % Noisture . 6L4 %

H 20....Ts. Span 2847 Length 2.94.00- Height 2.00in. Width 2.00.in. Weight 3104...

l:;-.v Hsap. Drr. - Ser. l;::_' Hup. Dar. ot [ 3 &‘ﬁ:i'(“ 0.698
1| 10 0.3 |oo17 n_| 2.0 | 050 |o.250 R
2 | 20 0.8 o 12 | 14.0 | 0.55 | 0.302 SR
3 | 30 {022 10048 13 | 16.0 | 0.62 | 0.38¢ rsaxL, /0 610
4 )40 [0.26 0068 14 | 18,0 | 0.67 | 0.593 Xk, |[1776
5 | 50 |0.30 10090 15 £ Resit, 3.5
6 | 6.0 |0.3¢4 016 16 5

(RAL Nar. brop, | 221N
7| 70 |0.36 |o.30 17
8 | 80 |0.38 |ajes 18 J 0.010
9| 90 1043 10./85 19 H 7.88
10 /00 10.46 0.212 20 A 0.39

Faiurs: _Comprassion. Followed by Splintering. Tepsion.
FIG. 14 Sample Data and Computation Card for Impact Bending Test

APEE aE

FATCPION AE ST,
i

ATFAL BNELE

FIG. 15 Toughness Test Assembly

0.444 in. (11.3 mm) in diameter for determining hardness (Fig. 13.5 Weight and Moisture ContertThe specimen shall be
19). The projected area of the ball on the test specimen is Weighed immediately before the test, and after the test a
cn?. Record the load at which the ball has penetrated to onenoisture section approximately 1 in. (25 mm) in length shall be
half its diameter, as determined by an electric circuit indicatorcut (see 21.1 and 22.1).

or by the tightening of the collar against the specimen. 14. Shear Parallel to Grain

13.3 Number of PenetratiorsTwo penetrations shall be _ _ _ )
14.1 This section describes one method of making the

made on a tangential surface, two on a radial surface, and on i ,
on each end. The choice between the two radial and betwesh€ar-parallel-to-grain test that has been extensively used and
und satisfactory.

the two tangential surfaces shall be such as to give a faif° : , i

average of the piece. The penetrations shall be far enough from 14-2 Sizé of SpecimensThe shear-parallel-to-grain tests

the edge to prevent splitting or chipping (Note 11). shall be madewa 2 by 2 by 22 in. (50 by 50 by 63 mm)
specimens notched in accordance with Fig. 21 to produce

Note 11—See Fig. 20 for a sample data and computation sheet fofgjjure on a 2 by 2 in. (50 by 50 mmyurface. The actual
hardness test. dimensions of the shearing surface shall be measured (see
13.4 Speed of TestirgThe load shall be applied continu- 22.2).
ously throughout the test at a rate of motion of the movable 14.3 Procedure—Use a shear tool similar to that illustrated
crosshead of 0.25 in. (6 mm/min) (see 22.3). in Fig. 22, providing &s in. (3 mm) offset between the inner

11
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TOUGHNESS
STATION - __Modison
species _PACIFIC SILVER FIR SHIPMENT no __ L6571
provECT._SIr. 1L SEASONING__GREEN MEASURED BY
cosT cuarce 0/~ 3-005 SPAN 9.47 IN. WEIGHED BY
LABORATORY NOS. _268,7794-8064 wacHine no._ 4,715 TESTED BY _
vare _FE8.1,1950 TEMP. 79 _+F  REL. HUMIDITY 69 %
POSITION OF FINAC
STICK NO a8 DIMENSIONS WEIGHT | MOIST. | SP. GR RINGS * e ANGLE |TouGHNESS REMARKS
NO. €iGuT] ANGLE
L"x M x W GM % RAD. TANG ° ° + |incw - rounos
3 | 45
22E-3-d-1\ 78541102 X.794x .797 | 53.80 | 32.0,.357 v 3230 143.8
2|786A)11.02X.769Xx.790| 52.54 | 31.8| .354 v 31 56|/49.7
22E-5-C-117874)11.02X.792X.798 53.56 | 35.4.347 v 33//0(136.8
2|7884(11.02X.794X%.794 53.00 | 35.8 .313 4 34| 4 127.6

# “RAD’ LOAD APPLIED TO RADIAL FACE; “TANG" LOAD APPLIED TO TANGENTIAL FACE

FIG. 16 Sample Data and Computation Sheet for Toughness Test

edge of the supporting surface and the plane of the adjaced6. Cleavage
edge of the loading surface. Apply the load to and support the
Specimen on end-grain surfaces. Take care in p_Iacmg th8 specimens of the form and size in accordance with Fig. 24.
specimen in the shear tool to see that the crossbar is adjust e actual width and length at minimum section shall be
so that the edges of the specimen are vertical and the end resiSasured (see 22.2).

evenly on the support over the contact area. Observe the 15.2 Procedure—The specimens shall be held during test in

maximum load only. ; - .
14.4 Speed of T)e/stingThe load shall be applied continu- grips as shown in Figs. 25 and 26. Observe the maximum load
) only.

ously throughout the test at a rate of motion of the movable d of . he load shall b lied .
crosshead of 0.024 in. (0.6 mm)/min (see 22.3). 15.3 Speed of TestirgThe load shall be applied continu-

14.5 Test Failures—The failure shall be sketched on the ©Usly throughout the test at a rate of motion of the movable

datasheet (Note 12). In all cases where the failure at the base gfosshead of 0.10 in. (2.5 mm)/min (see 22.3).

the specimen extends back onto the supporting surface, the testl5.4 Sketch of Failure-The failure shall be sketched on the
shall be culled. data sheet (Note 13).

15.1 Size of SpecimensThe cleavage tests shall be made

Note 12—See Fig. 23 for a sample data and computation sheet for the Note 13—See Fig. 27 for a sample data and computation sheet for the
tangential-shear-parallel-to-grain test. cleavage test.

14.6 Moisture Content-The portion of the test piece thatis  15.5 Moisture Content-One of the pieces remaining after
sheared off shall be used as a moisture specimen (see 21.1 dadure, or a section split along the surface of failure, shall be
22.1). used as a moisture specimen (see 21.1 and 22.1).

12
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crosshead of 0.10 in. (2.5 mm)/min (see 22.3).
17.4 Sketch of Failure-The failure shall be sketched on the
data sheet (Note 15).

Note 15—See Fig. 34 for a sample data and computation sheet for the
tension-perpendicular-to-grain test.

17.5 Moisture Content-One of the pieces remaining after
failure or a section split along the surface of failure, shall be
used as a moisture specimen (see 21.1 and 22.1).

18. Nail Withdrawal

18.1 Nails—Nails used for withdrawal tests shall be 0.0985
in. (2.5 mm) in diameter (Note 16). Bright diamond-point nails
shall be used. All nails shall be cleaned before use to remove
any coating or surface film that may be present as a result of
manufacturing operations. Each nail shall be used once.

Note 16—A fivepenny common nail meets this requirement. If diffi-

FIG. 17 Compression-Perpendicular-to-Grain Test Assembly culty is experienced with high-density woods in pulling the nails without
Showing Method of Load Application and Measurement of breaking the heads, a sevenpenny cement-coated sinker nail with coating

Deformation by Means of Averaging-Type Compressometer removed by use of a suitable solvent, may be used.

18.2 Preparation of SpecimensNails shall be driven at
right angles to the face of the specimen to a total penetration of
1% in. (32 mm). Two nails shall be driven on a tangential
- . . ) surface, two on a radial surface, and one on each end. The

16.2 Size of Spemm_eHsThe tenspn—paralIel—to—g_ram tests choice between the two radial and two tangential surfaces shall
shall b.e made on Specimens of the size and shgpe n accordar}ﬁg such as to give a fair average of the piece. On radial and
with Fig. 28. The specimen shall be so oriented that th‘?angential faces, the nails shall be driven a sufficient distance

direction of the annual rings at the critical section on the end§rom the edges and ends of the specimen to avoid splitting. In
of the Specimens, shall be perpendicular to the greater cros eneral, nails should not be driven closer tgarnn. (19 mm)
sectional dimension. The actual cross-sectional dimensions m the edge or % in. (38 mm) from the end of a piece. The

minimum section shall be measured (see 22.2). two nails on a radial or tangential face should not be driven in
16.3 Procedure . . . . . line with each other or less than 2 in. (50 mm) apart.
16.3.1 .Fasten the specimen in spemal grips (Fig. 29). 18.3 Procedure—Withdraw all six nails in a single speci-
Deformation shall be measured owe 2 in. (50 mm) central men immediately after driving. Fasten the specimens during

gagle rllength on all fﬁ’_e‘%i“?ens- Ta(lj<e load-extension readingfe test in grips as shown in Figs. 35 and 36. Observe the
until the proportional limit is passed. maximum load only (Note 16
16.3.2 Read deformations to 0.0001 in. (0.002 mm). ximd y( )

16.3.3 Fig. 29 illustrates gripping devices and a type of Note 17—See Fig. 37 for sample nail-withdrawal test data sheet form.
extensometer that have been found satisfactory. 18.4 Speed of TestirgThe load shall be applied continu-

16.4 Speed of TestirgThe load shall be applied continu- ously throughout the test at a rate of motion of the movable
ously throughout the test at a rate of motion of the movablerosshead of 0.075 in. (2 mm)/min (see 22.3).

16. Tension Parallel to Grain

16.1 One method of determining the tension-parallel-to
grain strength of wood is given in the following procedure.

crosshead of 0.05 in (Imm)/min (see 22.3). 18.5 Weight and Moisture ContertThe specimen shall be
16.5 Sketch of Failure-The failure shall be sketched on the weighed immediately before driving the nails. After the test, a
data sheet (Note 14). moisture section approximately 1 in. (25 mm) in length shall be

Note 14—See Fig. 30 for a sample tension-parallel-to-grain-data andUt from specimen (see 21.1 and 22.1).
computation sheet.

16.6 Moisture Content-A moisture section about 3 in. (76 o y _ _ _
mm) in length shall be cut from the reduced section near the Note 18—Other methods of determining specific gravity using speci-

19. Specific Gravity and Shrinkage in Volume (Note 17)

. mens of different shape, size, and moisture content are found in Test
failure (see 21.1 and 22.1). Methods D 2395.
17. Tension Perpendicular to Grain 19.1 Size of SpecimensThe specific gravity and shrinkage

17.1 Size of SpecimensThe tension-perpendicular-to- in volume tests shall be made on green 2 by 2 by 6 in. (50 by
grain tests shall be made on specimens of the size and shapes@ by 150 mm) specimens. The actual cross-sectional dimen-
accordance with Fig. 31. The actual width and length ations and length shall be measured (see 22.2).
minimum sections shall be measured (see 22.2). 19.2 Procedure

17.2 Procedure—Fasten the specimens during test in grips 19.2.1 Obtain both specific gravity and shrinkage-in-
as shown in Figs. 32 and 33. Observe the maximum load onlwolume determinations on the same specimen. Make these

17.3 Speed of TestirgThe load shall be applied continu- determinations at approximately 12 % moisture content and at
ously throughout the test at a rate of motion of the movableghe oven-dry condition (Test Methods D 2395).

13
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U.S. DEPARTMENT OF AGRICULTURE

MEASURED

TESTED

FOREST SERVICE WEIGHED
GOST CHARGE
STATION - MADISON pare- OCT. 251943 swe vo. 1590 srick vo. N-6
Lagorarory no._ 871,620
e prece wo _ 4 warx __C
T T 1gs: —
MAX. LOAD ; i.’} 1 f 1 +
SPECIES RED FIR DEF. AT MAX. LOAD Begssse ! H gas
; 082829} s
xino oF 7esT_COMPRESSION | to#2#7£¢ 3,400 LR 13882e) : et
PERPENDICULAR DEF ATE.L S H - =
LOADING T0 GRAIN . ¥ 3 i ! <]
LOAD AT 0.1" COMP. % O & BSSnss T 1 net
6,000} b > : Y
SPAN MAX. DROP jsagnsnnass assugeds T jgos 1:1 gass s 2!
senzi ittt
jPanstegnn pasaospans o woee=osy o e mes
GAGE LENGTH o SIEEERRbRRRS hats H “Q::: biis B 11
38 &2 : i ot :
Tt * T 13pganuss
wiorn o prare___ 2 IN. Th i R st ! 53 18i8RER 028 Ras=R3Ess
. SSsesnase i I iy
MACHINE 4270 ; H + b 14::’ . H
H e peiit: ]
SPEED OF macH.Q0121 in. PEr mMin. s T I
3Esssss sas 3 :
WEIGHT OF HAMMER P EDe + T ponns
I T
. 14 1 H
weonr_ 2.015 IN. 333 1 T t R
o5 :
wiDTH ﬂ,’,N . : iiaagsis Bosisai s
Biisstsse sest :
1 + > T
cewsrw_ 8.07 IN. £ 4 i t T T g2 4
1 T I 1283
1 T sus
St 2443 sesEsaly I3 T a3
GROSS - SECTION 2 BT 2 8 e .
weignr . 17853 GRAMS LI
_ T
RiNGS PER vGH 85D, @8 98 so50t ]
s4P 2
33—
SUMMERWOOD __ [ —
o
seasonws_ KILN DRY <«
o
1

MOISTURE 10 ‘,8,,2",,,,

TESTED A77,75,,FVEMP é&

KIND OF FAILURE ___

REMARKS _

skETCH

after the specimen has been conditioned.

specific gravity and shrinkage-in-volume test.

s
0.01 0.02

COMPRESSION (INCH)
FIG. 18 Sample Data Sheet for Compression-Perpendicular-to-Grain Test

14

ods D 4442).

19.2.2 A carbon impression of the end of the green specishould then be weighed and the volume determined by the
men may be made on the back of the data sheet (Note 18). immersion method.
like manner, a carbon impression of the same end may be made19 2.5 Then, open-pile the specimens used for specific

gravity and shrinkage determinations at 12 % moisture content,

Note 19—See Fig. 38 for a sample data and computation sheet for th@r duplicate specimens on which green weight and volume
measurements have been made prior to conditioning to ap-

19.2.3 Weigh the specimen when green (see 22.1) anaroxima_tely 12 % moisture content in an oven. Dry at 193
determine the volume by the immersion method in accordance C until approximately constant mass is reached (Test Meth-
with the procedures of Test Methods D 2395.

19.2.4 Open-pile the green specimens after immersion and 19.2.6 After oven-drying, weigh the specimens (see 22.1)
allow them to air-season under room conditionss to a unifornrand while still warm, immerse them in a hot paraffin bath,
moisture content of approximately 12 %. The specimengaking care to remove them quickly to ensure a thin coating.
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20.6 Method of MeasurementFig. 41 illustrates the

] method of making the radial and tangential shrinkage measure-
ments. An ordinary micrometer of required accuracy is suitable

for this work (see 22.2).

21. Moisture Determination

21.1 Selectior—The sample for moisture determinations of
each test specimen shall be selected as described for each test.

21.2 Weighing—Immediately after obtaining the moisture
sample, all loose splinters shall be removed and the sample
shall be weighed (see 22.1).

21.3 Drying—The moisture samples shall be open-piled in
an oven and dried at a temperature of 1832°C until
approximately constant mass is attained, after which the
oven-dry mass shall be determined.

21.4 Moisture Content-The loss in mass, expressed in
Scale, in. percent of the oven-dry mass as determined, shall be consid-

FIG. 19 Diagrammatic Sketch of Method of Conducting Hardness ered the moisture content of the SpeCimen-
Test

. 22. Mass and Permissible Variations
19.2.7 Determine the volume of the paraffin-coated speci-

men by immersion as before.

19.2.8 Fig. 39 illustrates the apparatus used in determini
the specific gravity and shrinkage in volume. The use of al
automatic balance will facilitate increased rapidity and accu- 22.2 Measurements-Measurements of test specimens shall

22.1 Mass—The mass of test specimens and of moisture
nrBamples shall be determined to an accuracy of not less than
.2 %.

racy of measurements. be made to an accuracy of not less than 0.3 %, except that in no
. . . case shall the measurements be made to less than 0.01 in. (0.25
20. Radial and Tangential Shrinkage mm). However, measurements of radial and tangential shrink-

20.1 Size of SpecimensThe radial and tangential shrink- age specimens shall be made to the nearest 0.001 in. (0.02
age determinations shall be made on green 1 by 4 by 1 in. (2m).

by 100 by 25 mm) specimens cut from 1 by 4-in. (25 by 29 3 Testing Machine SpeedsThe testing machine speed
100-mm) boards, edge grain and flat grain, respectively.  ;5ed should not vary by more than 25 % from that specified for
20.2 Initial Measurement-The length of all specimens , given test. If the specified speed cannot be obtained, the

shall be measured. , , speed used shall be recorded on the data sheet. The crosshead
20.3 Weight—The specimen shall be weighed when greengpeeq shall mean the free-running or no-load speed of cross-

and after subsequent oven-drying (see 21.1). head for testing machines of the mechanical drive type and the
20.4 Drying: loaded crosshead speed for testing machines of the hydraulic

29.4.1 The green specimens s.h.all be open—p!led and a_IIowqgading type.
to air-season under room conditions to a uniform moisture
content of approximately 12 %. 3. C

20.4.2 After weighing and measuring, the specimens shaﬁ '
then be open-piled in an oven and dried at 202°C until 23.1 All apparatus used in obtaining data shall be calibrated
approximately constant mass is attained (Test Methodat sufficiently frequent intervals to ensure accuracy (Practices
D 4442). E 4).

20.5 Final Measuremert-Measurements of mass and
length shall be made on the oven-dry specimens (see Note 18)4. Precision and Bias

Note 20—See Fig. 40 for a sample data and computation sheet for the 24.1 Statements of precision and bias for the tests have not
radial and tangential-shrinkage test. yet been developed.

alibration

15
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HARDNESS

STATION -- Madison
srecies PACIFIC SILVER FIR criement no. .65/
proJECT__ S /L seasoning CREEN MEASURED BY
cost cnarge 01-3-005 macHing speep_ 0.2494 WEIGHED BY
LABORATORY NOS. 268,28/A-2904 wmacwine no.____ 4,271 TESTED BY
vate _ JAN. 31 195/ Temp. 75 _+f ReL.HumiDITY 69
o HARDNESS
STIGCK NO DIMENSIONS WE|GHT| MOIST.|SP. GR. RADIAL [TANGENT | A L] END REMARKS SKETCH
SURFACE SURFACE SURFACE
Lx MY x ow" oM * LB LB LB

23-N-7-d|6.02x1.996x1.99424:.3] 47.5]| .4/16] 530 | 470 | 465
500 | 5/5 | 530
AVERAGE 515 492 498

AVERAGE RADIAL AND TANGENT:AL 504
AVERAGE

AVERAGE RADIAL AND TANGENTIAL

23-£-8-Cls0exi992x.992 2734 71.1 | 906 370 | 455 | si0
915 | 435 | 555
AVERAGE 392 445 532

AVERAGE RADIAL AND TANGENTIAL 4/8
AVERAGE

AVERAGE RADIAL AND TANGENTIAL

1 [T 1

AVERAGE

AVERAGE RADIAL AND TANGENTIAL

[ ]

AVERAGE

AVERAGE _RADIAL AND TANGENTIAL

[ [T ]

AVERAGE

AVERAGE RADIAL AND TANGENTIAL

I [T 1T

AVERAGE

AVERAGE RADIAL AND TANGENTIAL

[T T

AVERAGE

AVERAGE RADIAL AND TANGENTIAL

[ [ T 1

AVERAGE

AVERAGE RADIAL AND TANGENTIAL

FIG. 20 Sample Data and Computation Sheet for Hardness Test

Metric Equivalents

in. Ya 2 2Y>
mm 20 50 63

FIG. 21 Shear-Parallel-to-Grain Test Specimen

16



FIG. 22 Shear-Parallel-to-Grain Test Assembly Showing Method of Load Application Through Adjustable Seat to Provide Uniform
Lateral Distribution of Load

17
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SHEAR
STATION - Madison
species _PACIFIC SILVER FIR SHIPNENT NO 1,651/
. hLeol =
PROJECT Str. 1L SEASONING GREEN MEASURED BY
GosT cHarce _0/-3-005 MAGHINE ‘speep _0.0215 WEIGHED BY
LABORATORY NoS. 267,0244-0294  wachine no 4,27/ TESTED BY
e
AN.
DATE J 16,1951 reme. 75 ok meL wumioiTy 69 g
SHEARING
L X w" LS. P.5.1, *

22-nv-2-d & [2.0/5:2.000] 2770 | 687 | 0.1

22-/V-6‘-dl T. Iz.azow.ssa[ 2775[ 688 [ LN

TWUUHl‘UF?F
|

FIG. 23 Sample Data and Computation Sheet for Shear-Parallel-to-Grain Test

/4

N

¥
Metric Equivalents
in. Ya Y2 2 3
mm 6 13 50 76

FIG. 24 Cleavage Test Specimen



FIG. 25 Cleavage Test Assembly
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Note 1—Two pieces included in one set:
One piece with shank 8 in. long.
One piece with shank¥ in. long.

Metric Equivalents

in. mm in. mm
%) 3 1% 35
%16 4.8 1% 38
Ya 6 17 48
Y%e 8 2 50
2 13 2Ya 57
Y16 14 3 76
EZ] 16 5Y2 140
1 25 8 200
1Ys 28

FIG. 26 Design Details of Grips for Cleavage Test
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CLEAVAGE

iON - Madiso.

SHIPMENT NO. 1,651

a

pROVECT __STr_ 1L SEASONING ___GREEN MEASURED BY
cosT cHarge 0/-3-0085 MACKINE speep__0.1110 WEIGHED BY
LABORATORY NOS. 267,036A4-04/A4  macHINE NO. 4269 TESTED BY
vate_JAN. /7, 185/ Temp. 75 s reL HumipiTy 69y
CLEAVAGE MAX{MUM | LOAD PER | MOISTURE
STICK NO SURFACE CLEAVAGE AREA LOAD INCH OF GONTENT REMARKS SKETCH
L"x wh LB. WL[;T" *
22-v-6-d] R [s03x200 315 ] 157 | 36.9 §
22-N-6-a{ T. Is.oaxaoorI 330 ] 165 [ﬂ.ﬁ
¢
I I LT ] E‘
[ l [ [ ] a
I l | T ] a
l [ [ T E
l I [T 7 d
l ] | [ ] C
[ I [ [ ] C
_—
— |
l I [ d

FIG. 27 Sample Data and Computation Sheet for Cleavage Test
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L #
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A0 P
Metric Equivalents
in. Y16 Ya ¥s 1 2Y> 3% 4 17%> 18
mm 4.8 6.3 9.5 25 63 95 100 444 460

FIG. 28 Tension-Parallel-to-Grain Test Specimen
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FIG. 29 Tension-Parallel-to-Grain Test Assembly Showing Grips
and Use of 2 in. (50-mm) Gage Length Extensometer for
Measuring Deformation
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MEASURED

U.S. DEPARTMENT OF AGRICULTURE rESTED
FilE NO Str.-iL

FOREST SERVICE WEIGHED _
cost crnarce_01-3-005

STATION - MADISON pare- DEG. 28,1950 S#/*@ wo. 1651 sricw wo _N-|
Lagorarory no 266,895 A — e

25,8992 22

PIECE NO. MARK c

T
Max. L0aD 1,095 LB. T
species. PACIFIC SILVER FIR OEF. AT MAX. 104D 0.0I8)

1,600t
«no o resr. TENSION paraLLel 000040 47 €4 850 L8, sope T

TO GRAIN DEF ATE.L. 0.0126 IN

: 2 E2a3eEeset fasantiasitaannn:
T 1 e
i
:

LOADING

LOAD AT 0.1" CONP. ONETE

: PY 131
spav____2IN. MAax. DROP J2s PSR EIEE 233 T

e

GAGE LENGTH. .

WIDTH OF PLATE

e T N . ERRS see
MACHINE 4713 JESRESTTEEeES 5. Saeeeattaseen

SPEED OF MACH.Q.036 IN. PER MIN. SRt 822esa200 0 pessisgss slopgeatn 23 ESTRIESE:

WEIGHT OF HAMMER . 3 T +
1,200F B == : :

HEIGHT : I Rk e

i o T
WIOTH T i 1 ;

anT

LENGTH - ,, . [122 : 21 _}‘fi : :
e T

cross-secrion 0.187 X _0.379 i o : 3

1,000 : : :

WEIGHT ___ 3 GRAMS b1 B & ¥ vadsrds 1

RINGS PER INCH -

SAP

T
I

SUMMERWOOD

SEASONING GREEN

MOISTURE
resrep ar_15°F 7eme. 64
wivo of ranure SPLINTERING =
600 + T
TENSION : i HE :

%R A

3os

TN

1
1
T
T
T

REMARKS _

eas Sonaman:

i

b T
ERTEes

™

t 1 ; 1 T T

0.0t
TRIPOLITIS (ELONGATION IN iNCHES)
FIG. 30 Sample Data Sheet for Tension-Parallel-to-Grain Test

Metric Equivalents
in Ya Y2 1 2
mm 6 13 25 50

FIG. 31 Tension-Perpendicular-to-Grain Test Specimen
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FIG. 32 Tension-Perpendicular-to-Grain Test Assembly
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! I
} —t ——1
! =
| e
| !
1 W . !
4% >
% Diam.-~ "
Note 1—Two pieces included in one set:
One marked A.
One marked B.
Scale-Full Size
Metric Equivalents
in. mm in. mm
Y16 1.6 2 50
Yg 3.2 2Ya 57
Yo 13 2% 67
Y 16 3 76
s 22 49 114
1 25 5Y» 140
1Y 29 7Ys 190

1v> 38

FIG. 33 Design Details of Grips for Tension-Perpendicular-to-
Grain Test



fib D 143

TENSION PERPENDICULAR TO GRAIN
STATION - _Modison

species _PACIFIC SILVER FIR SHIRMENT NO. 1,651
prosecT _SHP 1L SEASONING GREEN MEASURED BY
cosT charee_0/-3-005 MACHINE speeo_ 0./080 WEIGHED BY
LABORATORY NOS. 267,098A-0538  pmacHINE NO. 4,713 TESTED BY
oate_ JAN. 16, 195/ remp. 79 +r  ReL. umioiTy 69 g
STICK NO. TENSION TENSION AREA MAXIMUM TENSILE MO!STURE REMARKS SKETCH

SURFACE LOAD STRENGYH | CONTENT

Lox wr Le Ps. L3N

22-n-6:d 1. Ji00xzo001]| 635 317 | 32.4

22-n-6-d] R lossxzoi ] 575 | 292 | 33.0 \(

AN

RCAIRA IR
NN NI NERN

FIG. 34 Sample Data and Computation Sheet for Tension-Perpendicular-to-Grain Test
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in. mm in. mm
0.05 1.3 Wie 7.5
0.1 25 s 22
Y16 4.8 1%s 35
Ya 6.3 1% 36
Y2 13 3 76
Y8 16 7Y 190

FIG. 35 Design Details of Grip for Nail Withdrawal Test
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FIG. 36 Nail Withdrawal Test Assembly Showing Specimen in
Position for Withdrawal of Nail Driven in One End of the
Specimen
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NAIL WITHDRAWAL

STaTign - _Modison
srecies _PACIFIC SILVER FIR seipMENT Noo____ 1,68/
prROvECT__ Str 1L seasoning .___ OREEN MEASUREL BY
cosT crarce 0/-3-005 | vacHing speep__Q.071 WE GHED BY
LaBORATORY NOS. 270,2704-2784 macwine wo. ___ 4269 TESTED BY
oate . FEB. 2,1951 NAILS, TYPE %zlfé,e///v (SINKER) teme. 75 -k meL numioity 64 g
I I WiTHORAWAL 'L0OADS [
STILK NO DIMENSIONS EWE\GNIMOVSY SP. GR"Y RaD AL TANGENT 1AL END REMARKS SKETCH
SURFACE SURFACE SURFACE !
Lix Mx W J o ‘ L8 Ls ) i
23'/V-5'Clq.95X/.9901/.989!326.4 77.7I.qsg /180 205 | /105
175 200 110

winnce| /78 | 202 | /08

T T
23-N-7- zﬂsozn.gss,\r/.sgi274/.;‘17{7;7.7§L.g/6 180 175 110

pitaldiddns
/185 155 75
averacE: /182 165 92
IRl A N _TE N
T o
R R A B

AVERAGE

{ CT L

AVERAGE 1

B L

T
i
¥
|
AVERAGEJ

S e —
— 1 T IT]
=TT 1 T
T T 1
wemsse| |
1 )

FIG. 37 Sample Data and Computation Sheet for Nail Withdrawal Test
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SPECIFIC GRAVITY AND VOLUMETRIC SHRINKAGE

ES

STATION -

PACIFIC SILVER FIR

cost cHarce _0/-3-005

Mggiso
SHIPMENT NO.

1,651

LY
MEASURED BY

WEIGHED BY
LABGRATORY Nos. 2620604 -0654 VOLUME BY
DATE
STICK NO DIMENSIONS SEASONING DATE RINGS SAP SUMMER-{ WEIGHT [MOISTURE[ VOLUME SFE({I’O’IC WEIGHT VOLUMETR!C*
PER INCH WoOoD GRAVITY SHRINKAGE
2l o% | oo | w | ce i I
22-N-4-C|605x200/X GREEN|1-9-51| 18 0 201.3 34.3393.4 .38/
2002 \ouen-pRl6-19-51 149.9) 0 |332/ .45/ 28.1 | 15.7
REMARKS AIR-DRYE ~13-5/ /168.0 12.07 360.3 /416
REMARKS
22-5-5-C|6.03X2004 GREEN | 1-9-51| 17 | © 2231 55.5| 3920 .366
X200/ \ovew-omy 6-19-51 1435 0 |3342 .429| 26.8| 14.7
e AIR-DRY6-13-57 160.9 12.13 360.9 .398
REMARKS
REMARKS
REMARKS
REMARKS
REMARKS
REMARKS
REMARKS

* BASED ON ORIGINAL VOLUME (GREEN, AIR-DRY OR XILN-DRY),

/. BASED ON WEIGHT WHEN OVEN-DRY
FIG. 38 Sample Data and Computation Sheet for Specific Gravity and Shrinkage-in-Volume Test

28

NOTE: USE BACK OF SHEET FOR CARBON IMPRESSIONS.
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FIG. 39 Specific Gravity and Shrinkage-in-Volume Test Set-Up
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SPECIES

SHRINKAGE
PACIFIC SILVER FIR™®

b D 143

provECT_ S IL

cosT cHaree _0/-3-005
LABORATORY Nos 266,857A-8644

- RADIAL AND TANGENTIAL

N - Madisgn
SHIPMENT NO

1,65/

MEASURED BY

WEIGHED BY

LBy

DATE
NOMINAL SHRINKAGE i RINGS *
TICK NO. | SEASONING DATE SAFP [SUMMERWOOD| WIDTH WEIGHT
sTiex wo SIZE DIRECTION | leer incn 0 E1GH MOISTURE | SHRINKAGE
LY X HT X W i ! A % iN. GM % | -
22-2-cd ixi x4 R. T reen /2/25/59l 17 15 3.997] 35.50] s52.5
i AIR -DRY i
‘1 [oven-onv (96780 ] | 3.784] 2328 5.3
REMARKS
22-2-cd| 1Xi x4 7. | eneen L/z/zsgsa 2 | 10 3.995| 40.00, 77.8
AIR - DRY
oven-ory | 4/6 /51| 3.602| 28.50 9.8
REMARKS
_GREEN ]
AIR - DRY ]
OVEN - DRY 77 J,7
REMARKS
GVREENq
AIR - DRY
OVEN-DRY
REMARKS
GREEN
AR - DRY
OVEN-DRY [
REMARKS
GREEN
AIR-DRY
CVEN -DRY
REMARKS
GREEN
AIR-DRY
OVEN-ORY
REMARKS
GREEN
AIR-DRY
CVEN-DRY
REMARKS
GREEN
AIR-DRY
OVEN-DRY
REMARKS
GREEN
AIR - DRY
OVEN-DRY
REMARKS

* BASED ON GREEN WIDTH

FIG. 40 Sample Data and Computation Sheet for Radial- and Tangential-Shrinkage Tests
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i

FIG. 41 Radial- and Tangential-Shrinkage Test Assembly

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States. Individual
reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at 610-832-9585
(phone), 610-832-9555 (fax), or service@astm.org (e-mail),; or through the ASTM website (http://www.astm.org).
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