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Analysis of residual drying stress in Larix Kaempferi wood
used as glulam laminar™!
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The objective of this study was to analyse the residual stress in Larix kaempferi board during
and after kiln-drying. The boards were primarily intended for using as laminar of cross laminated
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timber (CLT). In this study, the equivalence of moisture content by equalizing treatment was
proved and reduction of residual stress by conditioning treatment was quantified. Prong test and
slice test were carried out to analyse the residual stress in wood during drying Transverse
casehardening was measured immediately after making prong sample. Residual stress of four parts
in wood from surface to center was analyzed quantitatively based on elastic deformation after just

cutting slices from board. Tensile stress and compressive stress on the surface of board during
drying did not exceed 22 MPa when boards were dried by kiln-drying schedule of T10-C4 and
T12-D5. Because the tensile strength and compressive strength of transverse direction of Larix
kaempferi lumber are 265 MPa and 460 MPa, application of more severe drying schedule can be
recommended. Cup and twist were reduced by about 40% by equalizing and conditioning

treatments after drying.

Key words : kiln-drying, larch, moisture gradient, r¢sidual drying stress, warpage, equalizing, con-

ditioning
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Fig. 1. Schematic of the specimen preparation.

Table 1. Kiln-drying schedule for 50 mm thick Larix kaempferi lumber
1st drying schedule (T10-C4) 2nd drying schedule (T12-D5)

Step “ﬁ‘(’z‘%ﬁ Dr}(l Cb)ulb vt é))ulb Ecg\u/[i(l:ilzf%m P}I{%%V;y I‘g‘%s}g;f Dr3(7 (l:))ulb We(t° Cb)ulb qu\l/lliclilzg%m P}Ei%?fy

1 > 40 600 500 142 82 > 50 710 655 16 77

2 40~35 600 545 120 75 50~40 710 635 97 6

3 35~30 600 515 96 64 40~35 710 600 79 59

4 30~25 655 545 80 57 35~30 710 570 68 51

5 25~20 710 570 68 51 30~25 765 600 57 45

6 20~15 765 600 57 45 25~20 765 570 51 39

7 15 > 820 545 35 26 20~15 820 625 50 41

8 15 > 820 545 35 26
7 Sl AL guvte] Aske] Aol 7t [l A dollak 20 mme] Fr&AFAS 44
3L Sl Axsh AE F A PWS ARSI AAWL olgHe] 2785 EL Z45
MEsE7] f8te] 2 AFolAE AR FA A9 Atk FA 20 mmo] ZHJIE A AH ] HFTES
& ZEHI Sool 2l S Fate] E46) o]-gato] 12k} 22k 2AF Al 742 A x7] el
of Bopt Hek Az FHE I o] F ol A<} Z 25709 BA(0.19 m)E RHe Gt Ax7N
AT A& 3 SAS dr1dxznt AAI 52 TEHE 2.5 m/sE FASITE Table 1o AAJE ml=
o] -8 i ] WskE v asksich A 2HE A4 (Forest Products Laboratory, FPL)

o

AHESY3] FREATEAE 25E 3 150 mm,
77 50 mm, A7 3.6 me] 3% (Larix kaempferi)
BA 20705 YA T Fig. 1ol AAIE Az} o]
A7 3.6 me] FAA Aol 1 me] AXAIEAE 3
AN AZsEAet, A@A AL 5 A=A A L] A

daFe 71z 2AE(T10-C4) S o] 83t 1
£ T893, 22 AxE AxEE S
sstel mrk A 2AZ(T12D5E ol 3t
(Boone et al. 1988). AA AdA e 27gF&S
aEEA 12} A2 Ax2AZ 3PN E 3
R, 22k AxE 4GARE IS 9

B
A
BN

e

12k Azl o] &8 dAe 27|FrES 29.5~
35.6%°] WelolaL (i dHr& 31.34 % + 2.19), 22
Az 25.9~31. 8794

olgd Ao 27T ES
32

ol g =AY Fe4S 32.91% + 3.25).
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1st drying

i), MO (2a)

Temp. (°C), RH (%

L] 30 60 90 120 150
Drying time (h)

@

AT A2 W5 BA

2nd drying

100

Tamp, (*C), RH (%), MC (%)

o 30 60 S0 120 150
Drying time (h)
==Temp, +=--+RH ==A-3 ——B-1 - C} -+ [d = =] = =G-2
()

Fig. 3. Moisture content change during kiln drying, equalizing and conditioning treatments.
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Table 2. Warp of Larix kaempferi lumber after kiln-drying, conditioning, and planing

Warp* (mm) and its rate (%)

After final step of drying schedule (T10-C4)

After planing after final step of T10-C4

Cup Bow Crook Twist Cup Bow Crook Twist
4118 2058 1042 9099 0 1950 0743 6644
(2840)* (0206) (0104) (0910) ©) (0195) (0074 (0664)

After conditioning After planing after conditioning
Cup Bow Crook Twist Cup Bow Crook Twist
2573 3.060 1750 4786 0 2999 1736 2917
Q774 (0316) (0175) 0479 ()] (0300 0174) (0292)

* warp, distance between surface of lumber and surface of plate

* the rate in the case of cup : warp / width 100

the rate in the case of bow, crook, and twist : warp / length 100
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