Dryving Tests of Dimension Lumber from Todomatsu Wood

Tadaaki TAKIZAWA Masashi NUMATA
Teruaki HATA Eiji UENO

Dimension lumbers from small logs of Todomatsu, Abies sachalinensis Mast., was dried in

a kiln at 100 to 110
The results of the tests are summarized as follows:

1. At a high temperature, drying took below half less time, steam consumption was 45
percent smaller, and electric power consumption was 63 to 67 percent smaller, than at a moderate
temperature.

2. Shrinkage after drying at high and moderate temperature wes found to be the sare. The average shrinkage
value was approximately three percent in both conditions.

3. Very little difference was recognized in checks and distortions after drying in the four experimental
conditions.
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Table 1. Experimental conditions.
&t HH SEIRIRE BERImEE
Condition number ~ Condition type Dry-bulb temperature Wet-bulb temperature
1 Bims M 1 100C #4851 100C
High temperature condition Initial : at 100C At 100°C from start to finish

HRASDOWHIE110C—5E,
After the temperature
of the lumber rose : at 110C

2 Himgt 8 2 100C 34 © 100C
High temperature condition Initial : at 100C Initial : at 100C
HRATOVHIBII0C—E. MBSOV RIZHEZELE.
After the temperature After the temperature

of the lumber rose : at 110C of the lumber rose,
the control was stopped.

3 =41~ SG5 #4510 100C #4 : 100C
High temperature condition At 100°C from start to finish Initial ; at 100C
MR DW=k HEH 21k,
After the temperature

of the lumber rose,
the control was stopped.

4 RAHGEE ORM)* #0340 : 65T My 1 60C
Moderate temperature condition Initial : at 65°C Initial : at 60°C
(Conventional condition)* K . 80C
Final : 80°C

* A& Ta—4; TIS-HNALS EEHHIH,
¥ &M 1~ 3 OFBRESM ; EIRIBRELI0C, HIBREEE 2 TT 8 HH,
JERIE s BRHE DA 1 ald i # 4 kef,
* Schedule ; TIIS-HNA4S. Drying conditions was controlled automatically.
Note : Equalizing treatment of condition 1~3 ; Dry-bulb temperature, 100°C. Wet-bulb depression, 2 TC.
Time of treatement, 8 houres.
Compressive stress ; About 4 kgf per lesf of a sticker at each condition.
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Table 3. The presumptive moisuture content of lumber.
AERSM 20 30) L33
3 Condition Before drying  After drying
1 3 1 Ty 53.6 13.0
Average
3 B ~ BA  32.0~80.4  9.3~21.6
Min. Max.
PR 2 12.8 2.7
Standard deviation
Ba2k ftEMH
Table 2. Test materials. 2 3 65.9 12.2
Average
KBRS 204%F 206%F it M BN~ &K 34.7~106.6 8.7~20.3
Condition 2-by-4 lumber 2-by-6 lumber Total Volume Mif‘- Max.
(%) (%) *)  (d) AR 2 15.7 3.0
Standard deviation
1 82 16 98 1.7
2 79 22 101 1.8
3 76 22 9% 1.8 3 iifmgc 26 kad
! > % »oLe BN ~ BA  33.0~119.0 9.7~20.7
Min. 2
KOEL~ 18n, HE3.65m b K b & Bobt e S .
L 722044, 206#f. Standard deviation
2-by-4 inches and 2-by-6 inches dimenision lumbers were
sawed from logs of Todomatsu.
Diameter of top end of logs were 14 ~18cm and length
3.65m.
FAR LR, RIURE, HRTHE
Table 4. Drying time, steam consumption and electric power consumption.
RBEAH QR bERHRE ba  OOHRENE ca d
Condition Drying time Steam consumption Electric power
consumption
(h) (kg) (kg/h) (kWh) (kWivh) (%)
1 55 429 7.8 71.3 1.3 62.0
2 56 426 7.6 64.8 1.2 40.0
3 32 334 10.4 38.5 1.2 29.2
4 121 787 6.5 190.4 1.6 38.4

E:@;.a” bo-viiompiaks,

Note : (d) ; Initial moisuture content of moisuture sections.
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Table 5. Number and length of checks.
| Fd 2 303 L2308 (233
Kind of check Condition Before drying After drying
(@ A & (m) (@ £ 4 & (m)
Number Length Number Length
HaEdh A0 1 0 0 0 0 0 0
Through check End 2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 10.8 1.1 4.6 12.9 1.1 87.2
1~2 @3 ~ 13 1~2 G ~ 340)
Hi@dh HE 1 0 0 0 0 0 (1]
Through check  Surface 2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 2.2 1.0 363.0
(347 ~ 379)
tofiodin KO 1 0 0 0 44.9 1.9 39.0
Other check End 1 ~25 (10 ~ 118)
2 0 0 0 79.2 2.8 60.3
1~39 15 ~ 178)
3 0 0 0 84.7 3.6 66.2
1~10 @1 ~ 330
4 0 0 0 85.0 3.4 97.7
a -~ 13 @ ~ 121
FotioHh M 1 26.5 2.7 570.0 85.7 9.1 882.5
Other check Surfece 1~ 16 (29 ~ 2063 (1 ~ 49 (18 ~ 3048)
2 27.7 1.6 164.8 83.2 6.8 661.8
a-~29 (18 ~ 515) 1~ 26 (20 ~ 2412)
3 59.2 2.8 464.3 94.6 7.4 881.3
(1~ 18 (35 ~ 2607) (1~ 36 (26 ~ 3981)
4 90.3 5.0 178.2 93.5 8.3 606.9
a1 ~16 a1 ~ 800) @ ~21) (16 ~ 4760)

#: @ WhodboHOBE (%) .

A%, RERPhOB o4 1 AH7h) OFHE L EE.
Note : (a) ; The percentage(%) of lumbers which had checks.

Values for number and length of checks per single lumber are mean and range in parentheses.
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Table 6. Grading for check of lumber according to JAS grading rule for dimension lumber (Grading according to structural light framing) .

it RBREH 2.3 L2204
Kind of ckeck Condition Before drying After drying
k73 1% 2#& 3#& 2 1% 2#% 3% #5
Select structural  Nal Na2 Na3 Select structural  No1 Na2 Na3 Below grade

HiE#h A0 1 100 0 0 100 0 0
Through check End 2 100 0 0 100 0 0

3 100 0 0 100 0 0

4 100 0 0 98.9 0 0 1.1
HiE#ln HE 1 100 0 0 100 0 0
Through check  Surface 2 100 0 0 100 0 0

3 100 0 0 100 0 0

4 100 0 0 97.8 2.2 0
R 20 128 T (R N | 1 100 100
Other check End 2 100 100

3 100 100

4 100 100
ZDfsodEn 2] 1 96.9 1.0 2.0 95.9 2.0 2.0
Other check Surface 2 100 0 0 100 0 0

3 93.9 41 2.0 94.9 41 1.0

4 98.9 1.1 0 96.8 2.2 1.1

. BFRERFICHLT2ABDOLEBIILOIBE (%) o
Note : Values are percentage(%) of lumber classified in each grade.
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Table 7. Crook, bow, cup and twist.

EX T AR L2303
Condition  Before drying After drying
fA) (om) 1 3.2(0~10) 3.4(0~13)
Crook 2 2.8(0~10) 2.6(0~10)
3 2.1(0~9) 2.0(0~9)
4 7.7(0~21) 1.9(0~8)
% b (om) 1 7.4(0~21) 4.8(0~12)
Bow 2 7.6(0~17) 1.8(0~7)
3 8.0(0~17) 1.8(0~8.5)
4 8.5(0~25) 1.7(0~11)
BEY (o) 1 - 0.72(0~1.60)
Cup 2 = 0.69(0~1.76)
3 = 0.50(0.01~1.10)
4 - 0.65(0~1.58)
hAth(") 1 0.35(0~3.81) 2.84(0.01~9.22)
Twist 2 0.30(0~1.63) 3.51(0.15~9.58)
3 0.31(0~1.61) 3.21(0.02~10.39)
4 0.41(0.01~2.19) 2.78(0.01~11.56)

be - ¢ -AEQR R (R R 5% -1 N

Note: Values are mean and range in parentheses.

E8E® EAYY, TV, BRUhORERR (PELEMORIBICLIES)
Table 8. Grading for crook, bow, cup and twist of lumber according to JAS grading rule for dimension lumber

(Grading according to structural light framing).

HRBREMN L2 3 00] (334
Condition Before drying After drying
iz 1% 2# 3% s ki 1% 2& 3%
Select structural Nal Na 2 Na3  Below grade Sclect structural  Nal Ne2 Na3
#hAsh 1 93.9 6.1 95.9 4.1
Crook 2 99.0 1.0 9.0 4.0
3 99.0 1.0 95.9 4.1
4 41.9 57.0 1.1 98.9 1.1
%D 1 53.1 45.9 1.0 87.8 12.2 0
Bow 2 45.5 54.5 0 100 0 0
3 41.8 58.2 0 99.0 1.0 0
4 35.5 60.2 4.3 97.8 2.2 0
wEYy 1 100 0 0 1.2 12.2  76.5
Cup 2 100 0 0 8.9 22.8 68.3
3 100 0 0 19.4 31.6 49.0
4 100 0 0 7.5 30.1 62.4
hlth 1 100 0 0 75.5 24.5 0
Twist 2 100 0 0 63.4 36.6 0
3 100 0 0 69.4 2.6 1.0
4 100 0 0 79.6 18.3 2.2

I BEREESCHLTIABOLBCLOIHE (%) o

Note : Values are percentage (%) of lumber classified in each grade.
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