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ABSTRACT. Tabulated data are presented f o r  10 

hardwood species showing how green lumber changes 

in volume and grade when seasoned to the rough 

air-dried condition. 



VOLUME LOSS AND GRADE CHANGE OF HARDWOOD 

LUMBER DURING AIR-DRYING 

INTRODUCTION 

Sawmill opera tors  a r e  o f t e n  confronted wi th  the  t a sk  of 

es t imat ing  lumber output ,  They know t h e  r e l a t i o n s h i p  of l og  

grade and s c a l e  t o  product recovery, and they know t h e  e f f e c t  

of a given log  s i z e  on t h e  c o s t  of producing t h a t  lumber. 

But once t h e  logs  have been sawed and t h e  green lumber s tacked 

on the  drying yard, what can they expect i n  terms of volume 

and grade when t h a t  lumber has a i r - d r i e d ?  

To answer t h i s  ques t ion ,  n e a r l y  782 thousand board f e e t  

of hardwood lumber were analyzed for changes i n  grade and 

volume between t h e  rough green and rough a i r - d r y  condit ions.  

Percent  volume of lumber recovered a f t e r  drying i s  tabula ted  

by lumber grade and th ickness  f o r  t e n  spec ies .  

SOURCE OF DATA 

During the  p a s t  t e n  years ,  a s e r i e s  of s t u d i e s  were 

conducted t o  accumulate lunber  grade y i e l d s  f o r  hardwood 

t r e e s  and logs. I n  these  s t u d i e s ,  sample logs  were sawed 

t o  ob ta in  the  g r e a t e s t  yield of lumber of the h i g h e s t  grades. 

The th ickness  p a t t e r n  of the  sawn lumber w a s  c o n s i s t e n t  wi th  

log s i z e  and grade, and wi th  market requirements a t  t h e  time 

of t h e  study. The da ta  used i n  t h i s  r epor t  were ex t r ac t ed  

from these  s tud ie s .  
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Green lumber w a s  measured with a dry  board r u l e  and graded 

by a n  inspector  from t h e  National Hardwood Lumber Associat ion 

(NHLA). Each board was t a l l i e d  by i d e n t i f i c a t i o n  number, thickness,  

sur face  measure, and grade. The lumber was then box-piled and 

s to red  on t h e  drying yard. Proper-alignment of s t i c k e r s  and 

b o l s t e r s  was maintained and lumber p i l e s  were covered t o  protect 

them from weathering. 

A f t e r  the  p i l e s  had a i r -d r i ed  f o r  90 t o  120 days (18 t o  22 

percent  average moisture content ) ,  each board was remeasured with 

a dry board r u l e  and graded by the  same NHLA inspector  who 

graded t h e  lumber i n  the  green condition. The recorded dry 

t a l l y  included i d e n t i f i c a t i o n  number, thickness,  sur face  measure, 

and grade. 

Data from the d i f f e r e n t  m i l l s  were combined fo r  each species  

and machine-processed. Surface measure was converted t o  board 

f e e t ,  and green and dry volumes were summed f o r  each lumber grade 

and thickness c l a s s .  Volume of dry lumber was then converted 

t o  percent  of green volume and t h i s  f i g u r e  rounded t o  t h e  

nea res t  whole percent.  



RESULTS AND DISCUSSION 

Percent  volume of lumber recovered a f t e r  a i r -drying i s  

tabula ted  by species ,  lumber grade, and th ickness  i n  t a b l e s  1 

through 10. Volume l o s t  during drying i s  a l s o  given f o r  each 

lumber grade- thickness c l a s s  wi th in  species.  

Table 11 shows the  over-a l l  volume l o s s  by species  a s  

we l l  a s  t h e  range between m i l l s .  Species averages were lowest 

(3 percent)  f o r  red maple, sugar maple, black oak, and 

s c a r l e t  oak. Five species  l o s t  4 percent  of t h e i r  o r i g i n a l  

green volume during drying,  whereas white oak showed the  

h ighes t  average l o s s  with 5 percent .  

The t o t a l  l o s s  i n  board foo t  volume between green and dry 

condi t ions  i s  d i r e c t l y  r e l a t e d  t o  shrinkage i n  drying. However, 

p a r t  of t h i s  l o s s  occurs because some boards a r e  scant  i n  width 

and thickness when manufactured, and the  shrinkage from a i r -  

drying causes the  board t o  f a l l  i n t o  a lower width o r  thickness 

c l a s s .  Although the l o s s  i n  volume i n  t h i s  l a t t e r  category i s  

r e l a t i v e l y  small,  much of i t  can be prevented. Proper maintenance 

of equipment and more accura te  sawing and edging w i l l  i n su re  

adequate thickness and minimum width of dry mate r i a l .  

The volume of lumber t h a t  did not  change grade during a i r -  

drying ranged from 76 t o  86 percent  of green volume f o r  the  10 

species.  Seven t o  four teen  percent  degraded a t  l e a s t  one grade, 

and 2 t o  6 percent  was regraded t o  a h igher  grade a f t e r  drying 

( t a b l e  11).  
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Most of the  lumber degrade noted i n  t h e  t a b l e s  can be 

explained by seasoning defects .  Such de fec t s  a s  warp, checks, 

and s p l i t s  a r e  caused by uneven drying and shrinkage due t o  a 

lack of uniformity i n  the  s t r u c t u r e  of the  wood. Some of the  

degrade was caused by shrinkage i n  board width. WLA r u l e s  f o r  

the  inspect ion of hardwood lumber speci fy  minimum dry widths 

f o r  FAS and FASlF (6-inches), Se lec t s  (4- inches) , and Commons 

(3-inches). Boards c u t  green j u s t  wide enough t o  meet these  

minimum spec i f i ca t ions  may shrink s u f f i c i e n t l y  t o  cause a s i z e  

change and drop i n  grade, 

The percent  volume of lumber t h a t  went up one o r  more grades 

a f t e r  drying r e f l e c t s  the  d i f f i c u l t y  i n  grading green lumber 

espec ia l ly  f o r  marginal boards. Furthermore, c e r t a i n  types of 

de fec t s  (shake, wetwood, s t a i n )  are more d i f f i c u l t  t o  evaluate 

i n  the  green condit ion than they a r e  i q  the  dry,  and t h e  a rea  

and s e v e r i t y  may be over estimated. This i s  one reason why most 

t r ansac t ions  i n  the  hardwood market a r e  i n  a i r -d ry  lumber. It 

i s  a l s o  poss ib le  f o r  lumber t o  increase  i n  grade during air-drying 

because of shrinkage. I f  a board shr inks  t o  a lower surface  

measure, the  t o t a l  requirements f o r  c l e a r  c u t t i n g  u n i t s  a r e  

reduced,-and the  board may qua l i fy  f o r  a higher grade but a t  the  

lower surface  measure. 



Data on volume l o s s  and grade change developed i n  t h i s  r e p o r t  

a r e  averages of a number of hardwood sawmill ope ra t ions  i n  t h e  

East. For any given opera t ion ,  t hese  f i g u r e s  may be e i t h e r  a l i t t l e  

high o r  a l i t t l e  low. I f  an opera tor  has developed h i s  own f igu res ,  

then the  r e s u l t s  presented  he re  can be used as a guide i n  comparing 

the  e f f i c i e n c y  of h i s  ope ra t ion  wi th  t h a t  of o the r s .  On t h e  o the r  

hand, if he has  no t  developed h i s  own f i g u r e s ,  t h e  percentages 

given here ,  when app l i ed  t o  green lumber f i e l d s ,  will provide an  

accura t e  estimate of the  volume and grade of lumber t h a t  can b e  

expected i n  t h e  a i r - d r y  condit ion.  



T a b l e  1.--Basswood - Volume of lumber recovered af ter  air-drying by lumber grade 
and thickness 

Rough green Rough air-  dry 
Lumber : Thick- : : FAS : SELS : 1C : 2C : 3C : BG ; Volume 
grade : ness :Volume :4/4 614 :4/4 6/4 : 4 / 4  514 6/4 : 4 / 4  614 : 4/4 : 4/4 : loss 

Bd. f t  . - - - - - - - - - - -  - - - P e r c e n t - - - - - - - - - - - - - -  

FAS 4/4 3,778 78 -- 5 -- 2 .. -- -- -- 0 -  0 -  5 
6 / 4  369 .- 82 -- 11 -- -- -- -- -. "- 0-  7 

SELS 414 3,340 3 -- 84 -- 7 " 0  -0 2 -- 9- 0 0 4 
614 668 -- -- -I 84 -. -- 10 -- -- o w  -- 6 



u
u
u
 : 

u
u

m
 

I
I

I
I

 
I

I
I

I
 

I
I

I
I

 
I

l
l

1
 

I
I

I
I

 
I

I
I

I
 

I
I

I
I

 
I

I
I

I
 

I
I

I
I

 
I

I
I

I
 

I
l

l
 

I
l

l
 

I
I

I
I

 
I

I
I

I
 

I
l

l
 

I
l

l
 

I
I

I
I

 
I

l
l

$
 

I
l

l
1

 
I

I
I

I
 

I
l

l
1

 
I

I
I

I
 

I
I

I
I

 
I

I
I

I
 

I
I

I
I

 
I

I
I

I
 

I
 
I
 
I
 
I
 

I
I

I
I

 

I
 
I
 
I
 
I
 

I
I

I
I

 

I
I

I
I

 
I

I
I

I
 

I
l

l
1

 
I

I
I

I
 

I
 
I
 
I
 
I
 

I
I

I
I

 
I

I
I

 
I

l
l

 

I
l

l
 

I
l

l
 

I
l

l
 

I
 
I
 
I
 

I
l

l
1

 
I

I
I

I
 

I
l

l
1

 
I

I
I

I
 

I
N

1
 1

 
I
 

I
I

 

I
l

l
 

*
I
 
l
 
l
 

I
I

I
I

 
I

I
I

I
 

I
I

I
I

 
I

I
I

I
 

U
I

 1
1

 
I

I
I

 



Table 3.--Red Maple-Volume of lumber recovered after air-drying by lumber grade and thickness 

. . 
Rough green : Rough air-dry 

Lumber :Thick- : : FAS : FASlF : S ~ S  1C : 2AC : 2BC : 3AC : 3BC :Volume 
grade :ness :~olume:4/4 5/4 6/4 8/4:4/4 5/4 6/4 8/4:4/4 5/4 6/4 8/4:4/4 5/4 6/4 7/4 8/4:3/4 4/4 5/4 6/4:3/4 4/4 5/4 6/4:3/4 4/4 5/4 6/4:3/4 4/4 5/4:loss 

B d . f t . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - P e r c e n t - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



Table 4.--Su~ar maple-Volume of lumber recovered af ter  air-drying by lumber grade and thickness 

Rough  ree en : , Rough air-dry 
Lumber :Thick- : : FAS : FASlF : SELS : 1C . 2C : 3AC 3 BC : BG :Volume 
grade :ness :~olume:4/4 514 814 :4/4 5/4 814 :3/4 414 514 814 :4/4 514 8/4 :3/4 4/4 514 814 :4/4 514 8/4 :4/4 514 614 814 :4/4 5/4 614 : loss  

B d . f t . - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  Percent . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FAS 4/4 896 80 0-  -- 7 -- -- -- 3 -- -- 2 --- --- ---- 2- 0- -- 3 -- -- 1 -- -- -- -- -- -- 2 

5/4 4,410 1 76 -- -- 8 -- -- -- 2 -- -- 7 -- -- -- 1 -- -- -- -- -- 1 -- -- -- -- -- 4 
8/ 4 988 -- -- 74 -- -- 12 -- -- -- 3 -- -- 6 -- -- -- 1 -- -- 2 -- -- -- -- -- -- -- 2 

SEE3 414 1,210 -- -- -- 1 -- -- 1 82 -- -- 6 -- -- -- 4 -- -- 2 -- -- 2 -- -- -- -- -- -- 2 
514 685 -- 1 -- -- 7 *- -- 1 85 -- -- 2 -- -- -- -0 -- -- 1 -- -- -- -- -- -- -- -- 3 





Table 6.--Chestnut Oak-Volume of lumber recovered after air-drying by lumber grade and thickness 

. Rough green 1 Rough air-dry . -..- 
: c .  

I FASIT ; FAslP i SELS & 1C , Lumber:Thick-: : PAS : : 2c SW : U C  : 3BC : BG :Volume 
; :nesr :volrne:3/4 414 514 6/4j3?4/,+ 514 6/4;4/4 514 6/4:3/4 E D 5 / 4  6/4!3/4 414 514 614: 414 5/4 :3/4 414 514 6/4:4/4 514 614i314 414 514 614; -3/4 4/4 514 6/4:3/4 414 514 614:3/4 414 514 6/4:4/4 514 :loss 

B d . f t .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -$ ercent - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SEL' 414 436 -- -- -- -- /__  -- -- -- -- -- -- -- -- -- -- 1 79 -- -- 1 -- -- 12 -- -- -- -- -- -- 1 -- -- -- -- -- -- -- 1 -- -- -- 1 -- -- -- -- 
5/4 211 -- -- -- -- -- -- -- -- -- 5 -- -- -- 4 -- -- -- -- -- -- -- -- -- -_ _-  -- _ _  _ _  _ _  3 -- -- -- 82 -- -- 2 -- -- -- - -  -- -- -- -- -- 4 

SELS . WHND 414 u)l -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3 -- -- 93 -- -- -- --  - -  -- -- -- -- -- -- -- -- -- -- -- -- -- -- _ _  _ _  2 -- -- -- 2 



Table 7.--Northern red oak-Volume of lumber recovered a f t e r  air-drying by lumber grade and thickness 

Rough green Rough air-dry 
Lumber :Thick- : . PAS FAS l F  : SELS : 1C 2C : 3AC : 3BC : BG :Volume 
grade :ness :VolumeI3/4 4/4 5/4 614 :3/4 414 5/4 614 :4/4 5/4 :4/4 5/4 614 I314 414 5/4 614 :3/4 414 514 :3/4 414 514 :4/4 514 : lor .  

B d , f t . - - - - - - - - - - - - - - - - - - - - - - - - - p e r c e n t - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

FAS 4/4 8,861 1 73 -- -- -- 10 -- -- 2 -- 10 -- -0 -- 1 -- -- -- -- -- --. ..-- -- -- -- 3 
514 28,365 -- 2 76 -- -- -- 10 -- -- 1 -- 7 0-  -- -- -- -- -- -- -- 0-  -- -- -- -- 4 
6/4 5,570 -- -- 5 77 -- -- -- 11 -- -- -- -- 3 -- -- -- -- -- -- -- -- -- -- -- -- 4 

SELS 414 2,251 -- 1 -- -- -- 3 -- -- 74 -- 16 -- -- -- 2 -- -- -.. 1 - - - - - - - - - - - - 3 
514 2,490 -- -- 1 -- -- -- -- -- 2 $0 -- 14 -- - - -- -- -- -- -- -- I- -- -- -- 3 
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Table  9.--White Oak-Volume of lumber recovered after air-drying by lumber ~ r a d e  and thickness 

Rough green : Rough air-dry 
:FAS : :FASlF : : 1C . . 

&~uuJber:Thick- : : PAS :WHND: FASlF :MIND : S ~ S  : 1 C  : UHND 2C SW 3AC : 3BC : BG :Volume 
grade :nee8 : v O b e : 4 / 4  514 614 : 414 :3/4 414 5 H  614 :4/4 514 ~ 4 1 4  514 614 :3/4 4/4 514 614 8/4 :3/4 414 514 :3/4 414 514 614 814 ;3/4 414 514 614 1314 414 514 614 8/4:3/4 414 514 814 ; 414 : loss 

B d . f t . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - P e r c e n t - - - - - - - - - - - - - - - - - - , - - , - - , , - , - , - - - - - - - - - - - - - . - - - - - .  - 
414 68 -- -- 1 -- 7 -- -- -- -c 5 -- -- -- 13 -- -- -- -- -- -- -- -- -- -- -- -- 1 -- -- -- 1 -- -- -- -- -- -- -- -- 4 
514 2,768 2 67 -- -- -- 1 14 -- -- -* -" 1 -- -- 1 1Q -- -- -- -- -- -- -- -- -c -- - -- -- -- -- ,, -- -- -- -- -, _ _  -- ,, 4 
614 2,076 -- 3 65 -- -- -- 1 20 -- -c -- -- 1 -- -- -- 7 -- -- -- -- ---- -- -- -- -- -- - -- -- ,, -, -, -, _, _ _  -- _- -_ -- 3 

FAS mn 4/4 297 -- -- -- 95 -- -- -- -- 3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- - - .  -- 2 





Table 11.--Range and average volume lo s s  and change i n  
lumber grade by spec ie s  

: Rough green: Volume lo s s  : Grade change ( a l l  m i l l s )  
Species : volume :Between m i l l s :  A l l  m i l l s :  Upgraded:Unchanged:Degraded 

Bd. f t .  - - - , - - - - - , - P e r c e n t - - - - - - - - - - - -  

Basswood 23,634 3- 7 4 2 86 8 

Yellow birch 53,620 3- 4 4 3 84 9 

Red maple 52,604 2- 4 3 4 86 7 

Sugar map le 68,951 2-3 3 2 82 13 

Black oak 58,231 2- 5 3 2 86 9 

Chestnut oak 111,701 3- 6 4 5 80 11 

Northern red oak 178,006 2- 5 4 6 76 14 

Sca r l e t  oak 49,848 3 3 5 81 11 

White oak 84,900 3- 6 5 4 79 12 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

