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Shrinkage and Drying Strain of Timber from Fast-growing Plantation Wood

Teng Tonglian Zhou Yongdong Meng Jinming Chen Shenglan Piao Chenghan
(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091)

Abstract The development of both elastic and plastic strains of timber surface and internal lay—
ers from fastgrowing plantation wood Populus tomentosa, Pinus massoniana etc. was studied.

Results showed that the hardness-evel of drying schedules had much influence on both the drying
strain developed and the time when it reached its maximum value. At the primary stage of dry—
ing, the maximum value of elastic tension strain of the timber surface increased with drying tem—
perature rising, and decreased with increment of equilibrium moisture content ( EMC). If the
EMC could be correctly set at the primary stage of drying, the maximum value of the tension
strain could be controlled and then good drying quality could be gained.
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Fig. 1 Shrinkage, elastic and plastic strain curves of

Populus tomentosa testing specimen during drying
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Tab. 1 Maximum value of elastic strains of testing specimen during drying
0
mm N
% h % % h % h % h
50 5 0.31 41.4 20.0 479 989 038 60.8 63.8 111.6 ’
50 4 0.18 49.4 20.0 341 11008 026 69.6 20.0 100.8
50 3 0.30 34.6 21.5 435 936 033 852 43.8 - °
25 1 0.13 22.8 25.0 347 549 020 320 548 66.6 s
25 2 0.05 18.8 20.6 431 543 024 351 458 -
50 3 0.30 240 19.0 295 758 0.26 444 31.3 091.4 ,
50 4 020 29.7 199 323 500 026 400 352 59.0
25 1 0.34 47.0 21.3 - 61.8 0.38 530 40.0 59.8 ’ ’
25 2 0.25 46.4 22.2 443 - 0.19 49.0 47.0 66.1
50 0.28 71.5 18.2 927 229.2 0.31 1064 123.0 248.1 ’ ?
25 1 0.48 27.3 15.5 20 4 - - - - - s
25 2 0.39 17.0 17.5 207 - - = - -
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Tab. 2 Maximum value of plastic strains of
testing specimen during drying
X
~
¥
a
mm
§ % /h o o
50 3 0.93 855 124 280
: ’ i 50 4 213 607 150 263
0. 40 2i0 4i0 6'0 0 100 50 3 076 534 169 19.0
8 120
50 4 3.36 532 122 19.6
wHa /h
25 1 2,44 357 150 204
| —B1E 28 ~%3F =24 ~gs5p| 25 2 141 307 IL5 147
50 0.30 217.9 91 226
2 N 50 0.69 342 143 335

Fig: 2 Shrinkage, elastic and plastic strain curves

of Pinus massoniana testing specimen during drying
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Tab. 3 Maximum value of shrinkage of specimen tested
mm Mo /h [2.5,16,17]
50 5 6. 10 148. 0
50 3 3.60 117. 4 1) ( 2)
50 4 2.55 117. 0 P
25 1 2.36 84. 1 s
25 2 2.26 61. 1
25 1 4.32 147. 2
25 2 4.18 78.2 B
25 1 5.80 79. 6 3 4 )D
25 2 5.25 67.9
50 3 4.80 112. 6
50 4 5.32 135.5
50 5.16 293. 0
2.4 3
2.4.1 ) 1) . .
, , 0.0% ~ 0. 48
, 1% ~ 25% , 0.2% 20 3% ;
) 0. 1% -
, , , 0.3% 31 %%~ 123, 0. 286
i 57. 6. ,
, 2) ;

[2]

° 20



13 2 1999 3
o , , 2 (). :
. . 1983. 8
’ 3 ().
' ,1988.9
0. 30 ~ 3. 36% 5 1. 50 5 4 , 1988, 24(3): 308
13. 3% ~ 312
23 0%. , sF S
, 1988
o . ’
3) 1995,9(4): 6= 10
’ ? 7 Rosen H N. Empirical M odel for Charaterizing Wood Drying
) ) Curves. Wood Science, 1980, 12(4)
s s 8 McMilien JM. Drying Stresses in Red Oak. Forest Prod. J,
1955,2
' ' 9 McMilien J M. Drying Stresses in Red Oak, Effect of Tem pera—
’ ture- Forest Prod. J., 1955,8
2.260~ 6. 160, 10 Jung HS, Lee N Hand Lee S J. Stress in Drying Wood in Rela—
4) ) tion to Moisture Gradient. IlUFRO Wood Drying Symposium,
o 1989
. , Il Erickson R W. Mechano—sorptive Phenomena in Drying Red
Oak IU FRO Wood Drying Symposium, 1989
’ 12 Dahlblom O, Petersson H and Ormarsson S. Numerical Simula—
’ ’ ° tion of the Development of Deformation and Stress in Wood
during Drying. IUFRO International Wood Drying Confenence,
4 1994. 8
1 . . : ,1985. 9
(L#:% 61 ) . ,
° ) , 31.5 mm ,
o 15s .
: : 3) , «
P ° 7, “ %
: 4) 8 ,,
( 49, 5) ,
. ) h( 8
4
3 1 S 7
) , 1990, 4(1): 33~ 35
3 2 Haataja et al. M ethod for Molding Articles Having Non-planar
0.43 g /cm . , ,
; Portions from M atted Wood Flakes, U. S Patent 4 40 708, Apr. ,
) 0. 45 g/cm‘ o 03. 1984
2) , 15 3

o 210



