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Research and Development of Bamboo Laminated for Wood-Working
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Abstract

Research studied on bamboo laminated from 4 bamboo species 1) Pai Bong Yai
(Dendrocalamus brandisii) 2) Pai Mahju (Dendrocalamus latiflorus) 3) Pai Sangmon (Dendrocalamus
sericeus) and 4) Pai Hok (Dendrocalamus hamiltonii). Adhesive used of Urea formaldehyde (UF),
Phenol formaldehyde (PF) and Emulsion polymer isocyanate (EPI) 200 g./sq.m./glue line. All
experimental bamboos laminated were tested the results for properties according to ASTM D143
and ASTM D905.

The result of all experimental bamboo laminated indicated that Pai Bong Yai more
highly mechanical properties; compressive stress perpendicular to grain, strength and stiffness in
static bending, hardness and shearing stress parallel to glue line than Pai Sangmon and Pai Hok.
Exceptly Pai Mahju not suitable for bamboo laminated.

UF and PF suitable for bamboo laminated because lower cost than EPI .

Key words

bamboo laminated, Pai Bong Yai (Dendrocalamus brandisii), Pai Mahju (Dendrocalamus latiflorus),
Pai Sangmon (Dendrocalamus sericeus), Pai Hok (Dendrocalamus hamiltonii), moisture content and
density, compressive stress parallel to grain, compressive stress perpendicular to grain, shearing

stress parallel to glue line, strength and stiffness in static bending, hardness, and toughness
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Figure 1 Bamboo splitting.

Figure 2  Bamboo preservative.



Figure 3 Bamboo 4-sliding.

Figure 4  Hot pressing.
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Table 1. Physical and mechanical properties of bamboo laminated.

Properties Bamboo types
Pai Bong Yai Pai Mahju Pai Sang Mon Pai Hok
(Dendrocalamus brandisii) (Dendrocalamus latiflorus) (Dendrocalamus sericeus) (Dendrocalamus hamiltonii)
Glue types UF PF EPI UF PF EPI UF PF EPI UF PF EPI
Density (kg./ms.) 837.82 809.30 738.32 947.96 833.53 468.75 875.12 866.53 793.82 781.65 791.84 641.55
Moaisture content (%) 11.24  10.94 10.04 10.28 10.10  10.75  10.59 10.10 9.20 10.05 9.60 10.53

Compressive stress // to grain  (MPa) 64.13 64.64 42.84  30.31 2540 2328 62.84 73.79 1423  74.48 76.12  31.90

Compressive stress // 12.26 13.44 10.92 4.10 3.88 3.24 11.87 14.23 12.03 8.26 8.39 5.22
1 to grain  (MPa) 1 26.74  23.08 18.80 8.38 8.92 6.30 15.64 15.15 18.33 21.77 14.80 10.51
Shearing stress /l (MPa) 10.21 9.68 12.20 5.05 5.14 3.33 7.99 10.06 7.86 8.06 7.85 6.71

// 186.18 158.91 150.18 60.35 64.87 53.18 14718 156.72 134.73 154.98 148.89 131.98

Modulus of rupture (MPa)
181.27 17293 153.67 60.28 64.08 67.97 159.13 163.38 156.64 168.81 164.84 135.59

// 15858 14205 13565 5953 6520 5444 13820 14557 14008 13916 13932 12855
Modulus of elasticity (MPa)

15866 15122 13743 6854 7230 8051 14912 15437 14944 15511 14687 15543

// 6.1 6.78 5.57 1.58 1.36 5.53 5.16 5.36 1.45 4.67 4.42 4.00
Hardness (N)
1 6.05 6.01 5.35 1.57 1.78 6.01 5.21 5.61 1.64 4.64 4.84 4.30
Toughness (kg.-m) 8.86 8.68 8.38 1.57 1.59 1.44 7.26 7.45 7.43 9.90 9.25 8.89
Remark: /] Parallel to glue line

L Perpendicular to glue line
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