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High Temperature Drying of Pitch Pine Lumber*
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ABSTRACT

The objective of this study was to evaluate the applicability of high temperature drying to pitch pine
(Pinus rigida) lumber, especially intended for use as lamina of structural glued laminated timber
(glulam), to enhance the efficient utilization and provide added-value to that species. The high
temperature schedule and drying procedures utilized were shown to be reasonable for drying glulam
lamina due to the occurrence of small moisture gradients, minimal residual drying stress, and low
warpage. Through preliminary tests, it was confirmed that residual resin at lamina surfaces did not
adversely affect the gluing process. However, quantitative analysis of resin is required for developing a
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method to constrain the occurrence of pitch trouble with respect to decreasing long-term adhesive and
finish durability of glulam in use after manufacturing. The final moisture content of high temperature
dried lamina was much lower than target moisture content and discoloration was more severe than
anticipated. In a further study, it will be necessary to determine the optimal drying conditions, such as
temperature, humidity, drying time, and top load restraint level, which could best control discoloration,
warpage, and moisture content of the lamina, while minimizing fuel expense.

Keywords: Pitch pine, high temperature drying, moisture gradient, residual drying stress, warpage, pitch

trouble, structural glued laminated timber, lamina
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Table 1. High temperature schedule and low temperature schedule for drying pitch pine lumber

High temperature schedule

Low temperature schedule

Wet-bulb  Relative

?‘Tf Dr%’ (l:))Ulb We(t b)UIb depression humidity hélgrllst?rff Dry, bulb We(toCbulb d\lvpfrtegggl l?uerlgxtél‘:f
°0) (%) (%) (°0) (%)
0~8 - 96 > 50 50 485 15 91
8~18 120 93 27 38 50~40 50 47 3 84
18~20 110 83 27 36 40~30 50 445 55 73
20~22 100 73 27 34 30~25 55 465 85 62
22~38 9% 68 27 32 25~20 60 49 1 56
38~54 90 60 30 25 20~16 65 47 18 39
54~70 9% 93 2 93 16 > 65 43 2 30
) 1247, 210 mm B4 96w, % 36570 ¥ 7.6 m’ AE AEste SAs R, HEHS wAY A HA
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Table 2. Initial MC of pitch pine, final MC after high temperature drying, and MC after 10 day
piling in the yard

Classification
Mean (Standard dev.)

Initial MC (%)
136 (178)

Final MC (%)
57 (059)

MC after 10 day piling (%)
91 (055)

Table 3. Warp of pitch pine lumber after drying and planing

After drying After planing
Lvlal/riTclllt)ﬁr Warp (mm) and its rate (%) ‘ Lxlalvrirclllt)ﬁr Warp (mm) and its rate (%) .
(mm) Cup Bow Crook Twist (mm) Cup Bow Crook Twist
150 03 (02! 53(02) 6402 8602 140 01(004) 30(01) 5202 29 (0D
180 06 (03) 61(02) 6402 12203) 170 002(001) 30(01) 46 (0D 34 ©OD
210 06 (03) 53 (02) 7802 11603) 200 0w 23 (01) 6202 26 (0D
Mean 05 (03) 56 (02) 69(02) 108(03) Mean 004005 28 (01 53(02) 300D

*L in the case of cup: warp/width x100, in the case of bow, crook, and twist: warp/length x100
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Table 4. Lateral surface Lxa*b* color values of earlywood and latewood of high-temperature and
low-temperature dried pitch pine lumber

High temperature drying Low temperature drying

Secti
cton Earlywood Latewood Earlywood Latewood
Color L ax b= Lx asx b L ax b= Lx ax b
Mean 781 69 257 666 129 312 | 80 38 222 754 110 304

Standard dev.

(179) (099) (094) (376) (172) (112) | (066) (039) (074) (149 (133) (178)
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