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Effect of Oil Heat Treatment on the Acoustic Vibration
Performance of Bamboo

LIANG Yuwei, HE Lan, ZHANG Liang, ZHANG Haiyang, JIANG Guizhang, LIU Ruizhe, LIU Zhenbo "
(Key Laboratory of Bio—Based Material Science and Technology ( Northeast Forestry University) ,
Ministry of Education, Harbin 150040, China)

Abstract; In order to explore the impact of oil heat treatment on the acoustic vibration performance and dimensional stability of
bamboo materials, and to reduce the adverse effects of cracking, deformation, and damage to sound quality of bamboo musical instru-
ments during use, the experiment used soybean oil as the heating medium to heat treat bamboo, with heat treatment temperatures of
140 °C, 170 °C, and 200 °C and heating times of 2 and 4 hours. The vibration spectrum of the specimens before and after treatment
was obtained using the dual channel FFT analyzer, and took the first to fifth bending vibration frequencies. lts acoustic vibration per-
formance parameters were analyzed to study the effect of oil heat treatment on the acoustic vibration performance and dimensional stabil-
ity of bamboo. After treatment, the specific dynamic modulus of elasticity (£_,) and sound radiation quality constant (R ) of bamboo
had significantly increased, and the density (p ), acoustic impedance (@ ), dynamic loss angle tangent (tand ), E/G showed a
downward trend, and the acoustic vibration efficiency had been improved. After being treated at 200 “C for 4 hours, the materials with
bamboo nodes showed the greatest improvement in acoustic vibration performance, with an increase in £, of 29.20%, a decrease in p
of 15.12%, an increase in R of 33.75%, a decrease in @ of 3.41%, a decrease in tand of 40. 52% , and a decrease in E/G value of
2.33%. The minimum volume dry shrinkage and maximum anti hygroscopic expansion were 0. 33% and 56. 95%, respectively. The
volume dry shrinkage and volume hygroscopic expansion decreased with increasing treatment time and temperature. Results showed that
when the oil heat treatment time was 200 °C and the time was 4 hours, the acoustic vibration performance of the specimens was better
improved. Oil heat treatment had positive effects on improving the acoustic vibration performance and dimensional stability of bamboo.
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Fig. 2 The value and change rate of p before and after oil heat treatment
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Fig. 4 The value and change rate of w before and after oil heat treatment
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Fig. 6 The value and change rate of E/G before and after oil heat treatment
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Tab. 2 Volume dry shrinkage rate and anti hygroscopic expansion rate after oil heat treatment

. - RIRTHF o, (%) WIRTHE o (%) PURIIZIRR y, (%) PUBARRZ KA v, (%)
HRIE/C i1/ h ; ‘ . ‘ . Lo
. Volume dry shrinkage Volume dry shrinkage Anti hygroscopic expansion Anti hygroscopic expansion
Temperature Time
rate o rate a, rate 'y, rate Yy
25 — 2.69 3.68 — —
140 2 1.26 3.30 19.97 24.79
140 4 1.24 1.26 27.18 27.44
170 2 0.77 0. 81 27.80 24.03
170 4 0.52 0.51 33.44 23.55
200 2 0.33 0. 60 50. 08 44.17
200 4 0.40 0.50 56.95 56. 80

T aw R ATy AT

Note: w represents bamboo without nodes, y represents bamboo with nodes.
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