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Twisting after Kiln-drying of Boxed Heart Squares Sawn from
Main Softwoods Planted in Hokkaido

Y oshihide KONDO Atsushi NAKAJIMA

Akaezomatsu (Picea glehnii Masters), Karamatsu (Larix leptolepis Gordon) and Todomatsu (4bies
sachalinensis Masters) boxed heart full-size squares, were kiln-dried and stored. These trees are felled
from forest plantations in Hokkaido. The dimensions of the squares were 117 by 117 mm in square
section and 3.6m length. The longitudinal twist angle and lateral shrinkage were investigated during
storage and the check area was investigated at the end. The results were as follows:

1) The mean twist angle of Akaezomatsu, Karamatsu and Todomatsu of kiln-dried lumber at the end
was nearly 12° , 10° , 6° respectively.

2) The surface check area on Karamatsu was the smallest while the largest one was on Todomatsu.

3) Under 20% MC, twisting and shrinkage increased linearly with decreasing moisture content.

4) Considering twisting, squares should be stored for a certain time after being kiln-dried and then

planed.

Key words: softwood boxed heart squares, storage, moisture content, twist, moisture gradient
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Fig. 1. Method of shrinkage measurement.
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Note) Mark the measuring points and then measure the distances
between marked points (1-1,2-2)
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Table 1. Kiln-drying schedule.

BeBt  WLERIREE MEGREE BRFRM IR

Step D.B.T. W.B.T. Time  Process
(C) (‘C) (h)

1 98 98 16 A .
Steaming

2 140 97 g PR - R
Rising temp.& Drying
ik i

3 120 97 4 IR
Drying
B, f

4 110 96 43 FLAR
Drying
o=l

5 97 96 YR L
Dropping temp.

6 80 74 24 W
Conditioning

7 - - 48 WA
Cooling

Note) D.B.T.: dry bulb temperature; W.B.T.: wet bulb temperature.
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Fig. 2. Drying process.
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Note) 1): Zero day shows MCs before Kiln-dry; 2): Air-drying in a closed
room protected against wind, rain, snow and sunshine.
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Fig. 3. Twist and shrinkage process of stored Karamatsu.
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Note) Width at sawing is unit.
Zero day means soon after sawing.
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Table 2. Summary of storage and room air-drying process.

N TLipige e &4 ECalA
Kiln-dry and storage process Room air-drying process
THhHES BT =Y N4 T =Y Ve a4 kK~
Akaezomatsu Karamatsu T odomatsu Akaezomatsu Karamatsu Todomatsu
5 Ly
ﬁﬁﬁsﬁ i El 2002/4/9 2002/4/9 2002/4/9 2002/2/4 2001/4/17 2001/4/17
Start (kiln-drying)
R
7 2 P J 1 2002/4/17 2002/4/17 2002/4/17
Start (storage)
i ﬂiéfde H 2003/2/18 2003/2/18 2003/2/17 2003/2/18 2002/7/17 2002/7/17
AERHIE (B)
Term (days) 315 315 314 379 456 456
FL A (om¥R)
Check area” (cm?/specimen)
max. 524 17.2 64.6 267.4 175.5 252.5
av. 8.7 1.7 18.7 173.3 141.7 181.5
min. 0.7 0.0 0.0 86.1 73.8 120.7
w750 KRB
Crook™ (Num.)
Under 0.2% 13 13 15 11 8 14
Under 0.5% 2 2 0 4 6 1
Over 0.5% 0 0 0 0 1 0
IR (%)
Shrinkage”
max. 5.6 3.0 3.3 3.2 2.6 2.4
av. 3.4 2.7 2.9 2.4 2.1 1.8
min. 2.3 2.2 2.6 1.8 1.6 1.3
L)
T wist(°)
iz MR %
After kiln-drying
max. 11.7 6.7 3.7
av. 6.7 3.7 2.3
min. 2.8 0.9 0.6
PR T RE
End of exam.
max. 20.2 16.2 8.7 32.1 28.0 16.4
av. 12.4 9.8 6.0 17.9 17.6 6.3
min. 7.4 2.9 1.4 11.4 7.9 2.2
EARE (%)
MC
R BE
After being sawn
max. 73.8 62.3 120.2 92.7 83.6 105.7
av. 53.6 43.2 65.0 52.4 51.9 72.0
min. 37.6 38.5 41.6 34.1 36.3 44.7
iz MR 1%
After kiln-drying
max. 19.9 17.6 44 .4
av. 15.3 15.9 18.4
min. 12.2 12.6 11.2
PR T E
End of exam.
max. 11.2 11.8 12.1 13.4 13.0 13.0
av. 11.1 11.4 11.1 13.1 12.8 12.7
min. 10.7 10.6 10.6 12.8 12.4 12.0
CREBRE T REOE Z R,

*shows the values of end of exam.
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Fig. 4. Relationship between MC change and twist during storage (Karamatsu).
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Table 3. Co-efficient of regression line.
e T WK
min. av. max.
i Iy = Iy i oK
slope intercept slope intercept slope intercept
ThxT = #/k -0.64 14.5 -1.34 27.1 -2.70 49.9
storage
e i
Akaezomatsu EWELFA‘ . -0.97 24.7 -1.40 35.7 -2.26 60.2
room air-drying
- =4
< -0.4 . -1. 24.2 -2.12 .
BT storage 0.45 8.0 30 39.8
e i
Karamatsu EWELFA . -0.71 16.4 -1.75 38.6 -2.63 59.2
room air-drying
bRy #*E 011 25 -0.49 1.1 -0.65 16.7
storage
e i
Todomatsu E N HL -0.08 2.4 -0.52 13.1 -1.44 33.4

room air-drying

TENERICOWTORYFIEEAKE20% LR TIro7o,
"Regression was under 20% MC of room air-drying process.
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Table 4. MC and storage term for under 4 degrees of twist.

- RELGEEHM

R T R
min. av. max.
RS H % &k A% EYE A%
MC days MC days MC days
Ty A 17.3 15 14.0 25 12.5 35
storage
i
Akaezomatsu %W?LEE . 15.1 75 13.9 90 12.7 130
room air-drying
B #’E - - 14.1 31 12.9 120
storage
e i
Karamatsu EWELFA . 16.7 55 13.3 244 12.5 300
room air-drying
QR o - - 19.2 - 17.1 100
storage
e i
Todomatsu PV - 18.7 51 13.8 180

room air-drying

- (N T ) AT T RICHEEZ R L Tl L 2R

-(hyphen) shows the twist increase estimated to be lower than 4° after kiln-drying.

(HERBRH 5185



TEPE R B HES AN LB 6 2 D2 D B IEAM OEE% O T

=M OMEXsin (AU f) LML TREREBELED
DTHD,

B4 ORI RIS T D EVRE R S KE
11% ORFORTAAEZRD (107 ), Tk 4
S WAE (6° ) IS T 5 EKE (K14%)
2725 £ TERABREERES LT T,
HEoRThnr4” DT ehd e TFHTE S, #
A2 IS 2 L0 ERBEsm M~ SR 31 B,
R 2 PR o AT 24 B LR B,

NLTHMEOH B30 BEEEKEEZ 17% & LT
HOREHMO BRI, SHEORRICE % A
ATI30 HERE L WR D, £, BAEDKT LK
RTR6 RLndie EBRNENT D720, EIE
Hx L CHWM T 24 ERNH S, 4 EORBRITHAR
MOEREZ TCELREITHMELLRVWEIOSEELT
To7=DT, ZNEFNORBMIIEBRETRALN
leEZDObND, ERICEERETHERNT 256
Wik oempic L v s 520, Mol
LD /NSRBI D EHWEIND,

FIRICHHE, KT L G AKERLE R LR ORELR
NHELNLEIFROMEE LU/ 2T, ik, »
THOBH, WTILDORMFITE TS, BAE(%)
RN C ) OMIZITAEKEL% THEEICHE
AN bz, URIEEKE % KORL
N, HEITXEKREI% ST OFEHRD ELNAIZHT
L OB LU E LD LT~ 3 024

(J. Hokkaido For. Prod. Res. Inst. Vol.18, No.3, 2004)

LR TENEROMERE W, ZNE T =Y
<Y, N K=V T~ VI ERE SRR O
HENENZEERLTND EEZLND, K
TRLHZET =y <=y OEENEAERBRDO TR
<, e R Em AR LT,
FTARIIELAR, QLN OMIN4 LT &b
Te DI BB TR D E KR & &AW % 1t
B, LT ICE LD LD THD , T~
OEAEHMPAMICHERTHNZ E XD, Zh
T A=Y OGBEEOR S EZREB LTINS,

4. BHYIC
EPEFEHER A THM 2R L LT, AL
BBEONPLUNIZOWVWTHE L —EDMRE 57,
Fo, ZNHORBRIZE Y, EREIREEZIT-> T
GERRETITFHZ LT, AU, i o TS
AR e L TR RVIKEIHE P2 2 e TED
TEERDTRTIENTEZLDLEEZ TN,

X ik
HER T 57 - b R % AT R
2 ZH No.104, (2001)

=,

2) YEEES - dbiEEETHICB T A EEOEKE
HEOLHER, HRERKZLY, 985, 4-6

(2002).

—TEEER ERF-
— % 1 BffiE WA EERE -
(JRfa=Z 7 04.5.25)



