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ABSTRACT

Research studied on bamboo lumber made by 4 bamboo species 1) Pai kimsung
(Bambusa beecheyama Munro) 2) Pai sangmon (Dendrocalamus sericeus) 3) Pai tongkeaw
(Dendrocalamus sp.) and 4) Pai tongdum (Dendrocalamus asper). Phenol formaldehyde (PF) at
15% and 20% solid content. All experimental bamboo lumber were tested the results for properties
according to BS 373 and ASTM D143.

This study investigated some of the important properties of bamboo lumber made from
Pai tongdum better than Pai tongkeaw, Pai sangmon and Pai kimsung respectively. PF difference
solid content at 15% or 25% were found to not significant at p>0.05.

Bamboo lumber more strength and stiffness than Hopea odorata, teak, rubberwood

and bamboo laminated that suitable material for household and construction.

Keywords: Bamboo lumber, Phenol formaldehyde, Bending strength
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1 Bamboo plantation 2 Bamboo split 3 Bamboo slicing
4 Bamboo slice 5 Glue soaking 6 Forming

7 Hot pressing 8 Bamboo lumber

Figure 1.  Bamboo lumber manufacturing
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Table 1. Properties of bamboo lumber

Bamboo type

Properties Pai sangmon Pai kimsung Pai tongkeaw Pai tongdum
(Dendrocalamus sericeus) (Bambusa beecheyama) (Dendrocalamus  sp.) (Dendrocalamus asper)
Glue type PF 15% PF 25% PF 15% PF 25% PF 15% PF 25% PF 15% PF 25%
Density (kg./ms.) 1,085.27 1,096.04 1,071.70 1,073.06 1,109.21 1,115.98 1,180.94 1,182.83
Moisture Content (%) 7.69 8.64 8.89 9.76 8.19 8.41 8.48 10.39
Compression // to grain (MPa) 87.40 «cd 81.52 de 81.66 de 74.86 e 97.55 bc 98.55 b 112.25 «a 92.35 bcd
Compression | // 40.77 ¢ 44.76 bc 34.23 cd 27.08 d 54.02 ab 53.03 ab 60.68 «a 4443  bc
to grain (MPa) 1 41.57 ¢ 45.20 bc 31.56 d 31.90 d 50.11 ab 51.63 db 56.24 «a 49.34 ab
shearing stress /o 9.64 d 10.25 cd 8.06 e 10.51  bcd 10.91 abc 11.50 ab 10.84 bc 1195 «
glue line (MPa)
Shearing stress L o 117 1207 " 130 " 1243 " 12.87 " 15.08 " 1259 14.02 "
glue line (MPa)
Modulus of rupture (MPa) 17216 © 180.21 ™ 137.49 138.18 170.10 "™ 184.04 " 193.46 " 18551 "
Modulus of elasticity (MPa) 17,535 b 17,678 b 13,467 c 13,551 ¢ 18,022 b 17,374 b 23,229 a 19,406 b
Hardness (N) 6,626 ¢ 7,361 ab 6,914 bc 6,412 ¢ 7,359 ab 7,467 db 7,361 db 8,056 a
Toughness (kg.—m) 982 " 970 ™ 9.88 " 990 ” 990 " 986 990 ” 990 "

Remark: //  Parallel to glue line

L Perpendicular to glue line

Letters (a, b, ¢, d, e) in the same row indicate significant differences at p=0.05

not significant at 95% level (p>0.05)
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Table 2. Comparison of bamboo lumber properties and hardwood

Properties

Bamboo lumber

from pai tongdum

(Dendrocalamus asper)

Takiuntong1

(Hopea odorata Roxb.)

Teqk1

(Tectona grandis Linn.f.)

Rubberwood1

(Hevea brasiliensis Muell.Arg.)

Laminated b<:1mboo2
from pai bong yai

(Dendrocalamus brandisii)

Glue type PF 15% - - - PF
Density (kg./ms.) 1,180.94 800 650 700 809.30
Moisture Content (%) 8.48 12.00 12.00 13.00 10.94
Compression // to grain (MPa) 112.25 51.00 52.30 46.90 64.64
Shearing stress // to glue line (MPa) 10.84 15.00 15.00 16.00 9.68
Modulus of rupture (MPa) 193.46 115 102 95 158.91
Modulus of elasticity (MPa) 23,229 11,790 11,150 9,420 14,205
Hardness (N) 8,056 6,370 4,860 5,280 6,680
Toughness (kg.-m) 9.90 4.70 1.70 2.86 8.68

Source : ' Forest Products Development Group, 2005.

? Vallayuth, et. al., 2015.
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