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Study on the Machinability of Korean
Domestic Bamboo Species”

Hyoung-Woo Lee” and Byung-Nam Kim"

ABSTRACT

Machinability of three Korean domestic bamboo species, Phyliostachys pubescens Mazel,
Phyllostachys nigra var. henonis Stapf. and Phyllostachys bambusoides S. et Z., was studied to
investigate the possibility of utilization of Korean domestic bamboo species as raw material for
industry.

Splitting force reached a maximum within the first inch of knife travel and diminished thereafter.
Parallel-sided wedge-type knife with sharpness angle of 15 degree required the lowest maximum
splitting force. Roughnesses of surfaces developed during planing and sawing of bamboo were lower
than those of Pinus radiata D. Don and quality of ripped surface was better than that of cross-cut
surface on bamboo. 62.5 hours were required to dry 12mm-thick Phyllostachys pubescens Mazel from
moisture content of 60% to moisture content of 10% at 70°C.

Keywords : bamboo, machinability, splitting, drilling, planing, sawing, drying, roughness, image pro-
cessing
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Fig. 1. Experimental setup to measure the force to
split bamboo parallel to grain direction.
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Table 1. Maximum force to split Phyllostachys bambusoides S. et Z. (Unit: kg)
Sample ;
Tool type Tool oangle thickness Tool speed (mm/min) Average
0 (mm) 50 200 500
3 25 23 25 243
5 26 26 32 28.0
15 7 51 36 33 40.0
9 58 59 65 60.7
Average 40 36 39 383
3 26 38 25 29.7
5 28 36 32 32.0
Knife 30 7 54 48 33 45.0
9 72 95 65 773
Average 45 54 39 46.0
3 36 42 34 373
5 53 58 51 54.0
45 7 104 68 61 71.7
9 147 132 124 134.3
Average 85 75 68 75.8
3 21 18 19 19.3
5 22 20 20 207
15 7 45 41 42 427
9 50 46 50 48.7
Average 35 31 33 328
Wedge 3 39 30 34 343
5 46 40 42 2.7
60 7 70 63 74 69.0
9 95 84 111 96.7
Average 63 54 65 60.7
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Fig. 2. Force to split air-dried Phyllostachys bam-
busoides S. et Z. of for thicknesses as
related to distance penetrated by the
parallel-sided wedge-type knife (knife angle
=15 degrees, knife speed=200mm/min).
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Table 2. Surface roughnesses of planed bamboo and wood

Speci cutterhead Max. roughness Average roughness
pecies RPM (micrometers) (micrometers)
12000 70 6.7
Phyllostachys nigra var. henonis Stapf. 14000 60 8.9
16000 50 6.1
12000 50 6.5
Phyllostachys pubescens Mazel 14000 50 7.3
16000 40 6.7
12000 60 7.1
Phyllostachys bambusoides S. et Z. 14000 40 5.8
16000 40 6.2
Pinus radiata D. Don 8000 80 11.2
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Table 3. Surface roughnesses of kerf on bamboo and wood sawn by circular saw

. Sawing Max. roughness Average roughness
Species S . .
direction (micrometers) (micrometers)

Phyllostachys nigra var. henonis Stapf. Cr(;:is};cut 123 ];;
Phyllostachys pubescens Mazel Cr(i:?:m zg lg;
Phyllostachys bambusoides S. et Z. Cr(;:isr-’cut 33 1;2

. . Cross-cut 140 252
Pinus radiata D. Don Rip 70 89
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Fig. 3. Images of holes made by drilling bamboo

and wood with 8mm-diameter twist drill bit.



Table 4. Differences between the image areas of two holes on both sides of bamboo and wood

(Unit: %)
. Phyllostachys nigra | Phyllostachys pubescens Phyllostac.‘hys Pinus radiata
Species s bambusoides
var. henonis Stapf. Mazel D. Don
S. et Z.
Diameter After T Before After Before After Before After
of drill bit planing planing planing planing planing planing planing
2mm 15 4 2 1 11 4 11
4mm 16 16 11 5 15 2 27
6mm 2 1 2 4 0 3 5
8mm 8 2 2 1 4 5 7
10mm 6 2 ] 1 0 4 5
Average 9.4 5.0 34 i 24 6.0 3.6 11.0
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Table 5. Drying rate of Phyllostachys pube- scens

Mazel (Unit: %/hr)
Thickness Moisture content ranges (%)
(mm) 60-30 | 30-20 | 20-10 | 60-10
12 1.28 0.66 0.44 0.80
9 2.33 0.79 0.57 1.16
6 3.37 0.99 0.99 1.99
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