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METHODS OI. DETERMINING THE
SPECIFIC GRAVITY OE' WOOD

Nextto actual  st rength tests,  the speci f ic  gravi ty of  wood af fords the best

indicat ionof  i ts  st rengthpropert ies.  The speci f ic  gravi ty of  any piece of

wood may easi ly  be deterrn ined by the rnethods descr ibed in th is note.

With the aid of  table l ,  the strength of  the piece as a bearn or  as a col-

umn,  i t s  shock - res i s t i ng  ab i l i t y ,  i t s  ha rdness  o r  wear - res i s tance ,  i t s

toughness,  i ts  shear ing strength,  and i tsvaluein several  other respects

may be est imated.

The speci f ic  gravi ty of  a substance is  i ts  weight  d iv ided by the weight  of

an equal volume of water. As both the weight and volume of wood vary

wi th the amount of  moisture in i t ,  speci f ic  gravi ty as appl ied to wood' is

an indef in i te quant i ty  unless the c i rcumstances under which i t  is  deter-

rn ined are speci f ied.  The speci f ic  gravi ty of  wood is a l rnost  a lways based

, on the weight when ovendry, but the volurne rnay be that in the ovendry,

ai r -dry,  or  green condi t ion.  The t rue speci f ic  gravi ty of  wood is,  of

course,  that  based on volurne when ovendry.  For greater  convenience

inmaking determinat ions,  however,  the U. S.  Forest  Products Labora-

tory bases speci f ic  gravi ty on the volurne of  the specimen when tested

andhas deterrn ined the re lat ion of  st rength to speci f ic  gravi ty separately

for  green and ai r -dry wood.

Inusing table I  for  est i rnat ing the propert ies of  part icular  t imber,  there-

fore,  i t  is  necessary to determine speci f ic  gravi ty on the volurne of  the

sarnple in agreen condi t ion or  at  amoisture content  of  about l2 percent

(a i r -drycondi t ion).  The volurnewhen ovendry rnay be obtained and con-

verted into the volurne when green by means of  shr in lsage f igures.

Speci f ic  gravi ty determinat ions rnay be made upon sol id specirnens that

should containno more than 25 cubic inches.  Larger p ieces reguire con-

siderabLy Erore t ime for  dry ing.



After  seLect ing a representat ive

Tofind specific gravity of wood
baseduponvolurne in agreen or

air-dry condition

l. Find volume of specirnen by

measurernents or by irnrner-
sion rnethod.

specirnen,  proceed as fo l lows:

To find specific gravity of wood

based upon volume when ovendry

z.

3 .

Rrt epecirnenin oven at 103"
C. (plus or rninus 2" G.) and
dry until constant weight is
attained.

'l/tleigh specirnen.

l. Put specirnenin oven at 103"
C. (plus or rninus'2" C. ) and
dry until constant weight is
attained.

2. Weigh specimen.

3. Find volurne of specirnen by
Ereasurernents or by an irn-

rnersion rnethod.

4. Gornpute specific gravity, usi.ng formula

Specific gravity = 
$,

where D = weight in grarns and V = volurne

in cubic centirneters.

Wtren weights ornaeasures are nottaken in rnetric units, use the follow-

ing reduction factors:

Inches x 2.54 = centirneters Ounces x 28.4 = grams

Cubic inches x 16.4 = cubic Pounds x 454 = grarrrs

centirneters

Both the ovendry weight and the volume should be cornect to within at

l eas t  L l2  oL  l  pe rcen t .

Deterrnining Voharne of Snrecimrens

Lineal measurernent rnethod. --The specimen r:nust be regunar in shatrle
eterrninationof its voXurme by trineaf, rreas-

urernent. It should be rneasured eareftd.ly to deterrnine its length and
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cross sectionalarea. Itsvol.urne is equal to the product of its length and

cross sect ional  area.

Immersion rnethods. --The volurne of a regular or irregular specimen

may be found by determining the weight of water it dieplaces when im-

rnersed. This weightin grarns is numericallyequal to t 'Le volume of the

apecirnen in cubic centirneters.

Method A. - -A container holding enough water to completely submerge

t u e @ n i s p 1 a c e d o n o n e p a n o f a b a l a n c e s c a 1 e . T h e c o m b i n e d
weight of the container and water is then balanced with weights added to

the other scale pan. By rneans of a sharp pointed rod, the specirnen is

held completely submerged vdthout touching the container while the scales

are again balanced. The weight that ie added to restore balance is the

weight'of water dieplaced by the specirnen.

IITETHOD A

Method B. - -A container holding enoughwater to cornpletely subrnerge

trre-ffi?n ie placed beLow one pan of a balance scale from which a

wire basket is suspended of eufficient weight to hold ihe specirnen sub-

merged. (See sketch.) The weight of the basket is balanced with weighte

added to the other scale pan.  The specimen is f i rs t  weighed in a i r  and

then placed in the basket and held completely submerged without touching

thewater container whiLe the scales are again balanced. If the specirnen

has a tendency to float, the weight that is added to restore balance is

added. to the weight of the specimen in air to give the weight of an equal
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volume of water., Gonversely, 
' if 

the specimen has a tendency to sink,
theweight that  is  added to restore balance is  eubtracted f rom the weight
of  thespecirneninair todetermine the volume. In th is caee, the weights
addedtorestorebalance are added to the sarne pan as the weighf  appLied
to balance the weight of the wire basket.

WEIOHTS APPLhED TO
REEALANCE SPECIMEN

,- ltlEtGHTS APPL|ED TO
,5 aALAAtcE wErcHr

OF BASKET

WATER LEVEL

WIRE AASKET

SPECINNEN

METHOD B

Green specirnens rnay usually be immersed for volume deterrninations
in the condition in which theyare selected. The determination of volurre
should be rnade as quickly as possible after immersion of the specirnen,
becaueeanyabsorpt ionof  water by the specirnens di rect ly  af fects the ac-
curacyof the result. Toprevent ovendry epecimens frorn taking up water
when they are imrneree{, they may be dipped in hot paraffin wax. After
the paraf f in d ip,  thespecimen should beWeighed again before i rnrners ion
and this second weight used in connection with the imrnersed weight for
determining the volume of the specirnen.

A quicker rnethod of treating specimens to prevent water absorptibn,
whichis sui tableonlyfor  eof t$ 'oods and for  hardwoods wi th smal l  poreB,
is to dip thern in a solution of paraffin wax in carbontetrachloride (l
gram of  paraf f in in 150 cubic cent i rneters of  carbon tetrachlor ide).  .s ,1-
lowafewrninutes for  the carbon tetrachl .or ide to evaporate and then de-
termine the volurneby one of  the immersion rnethods.  The gain in weight
due to the thin fi lm of wax is negligible and rnay be ignored. An advan-
tageo f  th i smethodo f  t rea t ing  the  spec imen  i s  tha t  i t  may  be  used  sa t i s -

I

I

L - - - _ _ -
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f ac to r i l y tode te r rn ine the  vo lume o f  a i r -d r ied  spec i rnens '  s ince  the  th in

fi lrnof wax does not appear to affect the subsequent shrirrl<age of speci-

mens when ovendried.

Rapid Method for  Determining Speci f ic  Gravi ty

The flotation rnethod is a rapid method of determining specific gravity

d i rec t l y ,  bu t  i t  i s  l ess  accu ra te  than  the  o the r  me thods  desc r ibed .  A

Iong piece of  regular  cross sect ion is  f loated on end in a narrow vessel

o f  wa te r .  The  submerged  po r t i on  o f  the  p iece ,  exPressed  as  a  dec ima l

f ract ion of  the tota l  length,  is  numerical ly  equal  to the speci f ic  gravi ty

of  the specimen, based on weight  and volurne at  the moisture condi t ion

when  tes ted .

Deterrninat ion of  Moisture Content

I f  the specimen is weighed imrnediately when obtained as weII  as af ter

ovendrying,  the moisture content  may be cornputed,  thus af fording both

mo is tu re  and  spec i f i c  g rav i t y  de te rm ina t ions  on  the  same p iece .

Moisture content  (percent)  _ green weiql r_t_:_oven4ry weight  x I00

ovendry weight

r f fe ight  per Cubic Foot

The weightper cubicfoot  of  a specirnen at  the current  rnoisture condi t ion

rnaybe  de te r rn ined  qu i te  eas i l y  f  ro rn  the  spec i f i c  g rav i t y ,  based  on  oven-

dry weight  and volurne at  test '  by the fo l lowing re lat ionship:

Weight  per cubic foot  = Speci f ic  gravi ty x 62.a x (100 *  rnoisture

content  at  test)
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Table 1.  l -Speci f ic  grav i ty-s t rength re lat ione among d i f ferent  specieg-

Moisture condition

.  G t e e n
: Unit

: A i r - d r y  ( 1 2 -

:  Percent
:  rno i6ture

:  content)

Property

ra,2oocL'25

I  ? , 6 o o c l ' 2 5

3 5 . 6  c l ' 7  
5

l 0 3 c 2

2,360c

?3,7  o lc r '25

2,940G

t . 7  5
I  1 4 c

5,250G

6 ,  ? 3 0 G

2,9TOG

3 , o o o c 2 ' 2 5

3,7 40cz'25

3,420G2 '25

l .  z 5
16,700G

25,700c| '25

3 2 .4c1 .?  5

7  2 . 7  c 2

z , 8 0 0 G

3t,200G1'2s

3 , 3 8 0 c

1 . 7 5
94.6C

8 , 7  5 0 C

L 2 , 2 0 A G

3 , 3 8 0 C

4,630c2'25

4,8oOGz'25

3 , 7 ? O G 2 ' 2 5

- Ihe values l is ted in  th is  tab le are to  be read as equat ions.  For  example,  modulus of  rupture for

greetr  mater ia l  is  l? ,600Gl '25,  where G represents the speci f ic  grav i ty ,  ovendry,  based on volurne
at rnoisture condition indicated.
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